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The Translator feels that no apology is needed in 
offering to the Profession a translation of Schroeder's 
* Manual of Midwifery/ The work is well known in 
Grermany, and extensively used as a text-book; it 
has already reached a third edition within the short 
space of two years. 

It is hoped that the present translation will meet th6 
want, which has been long felt in this country, of a 
manual of midwifery embracing the latest scientifio 
researches on the subject. 

The Translator has to thank his firiiend Dr Berkart 
for the great assistance he has rendered him in the 
translation, which has considerably lightened an other- 
wise very aarduous undertaking. 

CHARLES H. CARTER. 
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TO THE 



THIRD GERMAN EDITION 



The Third Edition, which has unexpectedly become 
necessary within so short a time, is for the most 
part unchanged ; some parts have been greatly 
altered, and some new matter has been added. The 
Author trusts that in this new form the book may 
show that the kind reception with which the former 
Editions have been received has aroused him to fresh 
and diligent research. 

SCHROEDER. 
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MANUAL OF MIDWIFEEY 



PART I 
PRELIMINARY OBSERVATIONS 



We presume that the student has a perfect acquaintance with 
the purely anatomical relations of the bony pelvis, as well as of the 
soft parts lining and covering it, and shall therefore only speak of 
the female pelvis with regard to its function as the canal of 
parturition. 



CHAPTER I 
THE BONY PELVIS 

A. — THE CAVITY AND DIAMETERS OP THE PELVIS 

The pelvis is divided by the ilio-pectineal line into an upper and 
a lower portion. The former is called the '' false/' the latter the 
" true " pelvis. 

The f^e pelvis has on three sides only bony parietes ; its ante- 
rior wall is formed by the integuments of the abdomen. It is of 
obstetric importance only so far as from deviations of some of its 
normal measurements inferences may be drawn as to abnormalities 
also of the true pelvis. This fact is of considerable importance, 
inasmuch as the false pelvis is much more accessible to external 
instrumental mensuration than the true. 

The following measurements will have to be considered on this 
point: 

a. The distance between the two anterior superior 
spines of the ilium in the bony pelvis, which is 
on an average 23 cm. or 9 inches. 

6. The greatest distance between the crests of the 

ilium, measuring ... 25 cm. or 9*84 inches. 

These measurements are the average distances between the 
above-mentioned points of the bony pelvis. They differ somewhat 
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from the measurements obtained on the living woman by means of 
calipers. 

In the chapters on the pathology of parturition and on the 
contracted pelvis this subject will be more fully entered into. 

The small or true pelvis forms a canal, which runs down- 
wards and backwards. The posterior wall is considerably higher 
than the anterior, which is constituted by the symphysis pubis. 
The dimensions of the canal vary in its course, and it is therefore 
necessary to consider separately diJfferent sections of it. 

The " inlet " is formed behind by the promontory and the upper 
and inner margins of the wings of the sacrum, laterally by the iho- 
pectineal line, and in front by the crests and the symphysis of the 
pubic bones. It has the following diameters : 

a. The antero-posterior or conjugate, which is the 
shortest line connecting the promontory of 
the sacrum and the symphysis of the pubis, 
measures 11 cm. or 4*33 inches. 

5. The transverse diameter, between the most dis- 
tant points of the ilio-pectineal line 13^ cm. or 5*3 inches. 

c. The two oblique diameters, between the sacro- 
iliac synchondrosis of one side and the ilio- 
pubic tuberosity of the other. The right 
diameter goes &om the right sacro-iliac syn- 
chondrosis to the left ilio-pubic tuberosity, and 
the left vice versa ; each measures 12| cm. or 5 inches. 

The ilio-pubic tuberosity marks the inner margin of the iliacus 
and psoas muscles, and is always distinctly recognisable. The pubo- 
iliac synostosis, which has frequently been mentioned as the end of 
these diameters, is somewhat outside of it, and cannot be recognised 
in the fully developed pelvis. 

For the more exact recognition of a certain class of faulty pelves, 
a knowledge of the distaiice between the sacral promontory and 
the region above the cotyloid cavity is indispensable. This, the 
sacro-cotyloid diameter, measures in the normal pelvis 8 J to 9 cm. or 
3'4 to 3*5 inches. 

The pelvic cavity varies in width in different parts. 

yhus, the widest part lies in a plane which passes through the 
middle of the symphysis the highest points of the acetabula and 
the points of junction between the second and third sacral vertebrce. 
The following diameters are distinguished : 

a. The antero-posterior, from the middle of the 
symphysis to the upper margin of the third 
sacral vertebra .... 12f cm. or 4*7 inches. 

h. The transverse, between the highest points of 

the acetabula in the erect posture . 12^ cm. or 4*6 inches. 

The narrowest part is in a plane which goes through the inferior 
ancrle of the sacrum the spines of the iscUum and the apex of the 
pubic arch. The diameters are — 

a. The antero-posterior, from the inferior angle 
of the sacrum to the apex of the pubic arch 

Hi cm. or 4*25 inches. 
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h. The transverse, between tHe spines of the 

ischium lOJ cm. or 3'9 inches. 

The outlet consists of two triangles the bases of which coincide. 
Their conmion base is formed By the line joining the ischial 
tuberosities. The apex of the anterior triangle is at the vertex of 
the pubic arch, that of the posterior at the tip of the coccyx. The 
diameters are — 

a. The antero-posterior, between the tip of the 
coccyx and the vertex of the pubic arch 

9 — 9 J cm. or 3*3 — 3*5 inches. 
During parturition, however, when the 
coccyx is pushed backwards, it may be 
prolonged for rather more than . 2 cm. or |^ of an inch. 
h. The transverse, between the middle of the 

ischial tuberosities, equals . . 11 cm. or 4 inches. 

The statements of the normal measurements of the pelvic cavity 
are very varying, since the individual deviations of the canal are 
very considerable. The distances given above are obtained from 
the exact measurements of fifty pelves. The exact result of these 
measurements is on an average the following : 

Ant. pot. Traofiv. Right obi. Left obi. R. i. c. d. L.i.e.d. 
Inletof the cavity... 10*97 cm. 13*41 cm. 12 69 cm. 12*53 cm. 8*71 cm. 8*86 cm. 
Widest part of the 

cavity 12*63 12*41 

Narrowest port of the 

cavity 11*39 10*37 

Outlet of the cavity ... 11*07 

Nine out of the fifty pelves had the following average measure- 
ments: 

Inlet of the cavity... 11*07 13*57 12*85 12*81 8 92 9*02 

Widest part of the 

cavity 12*88 12*63 

Narrowest part of the 

cavity '.. 11*7 10*55 

Outlet of the cavity ... 10*85 

Schweighauser has called attention to the fact that the right oblique 
diameter is considerably larger than the left, whilst with the sacro- 
cotyloid diameter the reverse is the case. This slight oblique devia- 
tion, which probably is a physiological one, may be easily explained 
by the greater use of the right lower extremity. The weight of the 
trunk falling especially upon that, the acetabulum is pressed 
towards that side of the promontory, whilst the right sacro-cotyloid 
and the left oblique diameters are somewhat shortened. 

The oblique diameters of the pelvic cavity and outlet have been 
omitted, because they depend partly upon the thickness of the soft 
parts ; they do not present any constant measurement. 

Till the second half of the sixteenth century obstetricians were 
entirely ignorant of the conditions of the normal pelvis. The 
opinion generally prevailed that, during parturition, the joints 
of the pelvis, more especially that of the symphysis, were sepa- 
rated, and Uiat thus the necessary room was obtained for the 
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pasBage of the fcetua ; abo that every pelvis waH, in itself, too 
narrow to allow delivery. Audreas Veaaiius (1543) was the firat 
who combated this opinion, and gave an eicellent anatomical 
description of the normal pelvis. He was followed by hia pupils 
BealduB Coliunbus (1559) and Julius Ctesar Aumntiiis (1587), 
whilst Ambrose Paru (1573), and eapecially Severinua Pinsena, 
revived the old teaching of the separation of the joint of the 
pubic bones during parturition. Heinrith van Deventer (1701), 
the great Dutch obstetrician, called especial attention to the great 
importance in midwife^ of acquaintance with the pelvis, and 
commences hia ' Neues Sebammenlicht ' with the description of it. 
Whilst the Englishman BnteUie (1761) exhaustively described the 
pelvis, and was the first to give its correct and accurate measure- 
ments, considering it as a whole from an obstetrical point of view, 
his great rival in France, Levret (1747), made statements which 
do not accord with the actual conditions. The Dutehman Johann 
Hurvd (1735) had, however, before this, referred to the measure- 
ments of the pelvis. Q. W. Stein the elder (1770) followed his 
teacher Levret, but avoided hia errors, and Steiu the nephew 
(1803) described the pelvic spaces, to which description little can 
be added even at the present time. Luschka corrected the erro- 
neous opinion about the articulation of the pelvic bones, which 
bad until then be«n considered as constituted by solid cartila- 
'ginons wedges. He has shown, moreover, that the sacro-iliac 
Sychondrosis and the pubic symphysis are really joints. 

B. — THB PBOPOaTIOir KXISTINQ I 



Since the bones of the pelvis, as well as those of the other parts 
of the body, present very considerable individual differences in 
shape and size, it is greatly desirable te have a relative method 
of mensuration, by which the proportion of one of the diameters 
to all the others can be shown. Thus, from the given measure- 
ments pelves of different sizes can be compared with one another 
with regard to their ahape. The conjugate diameter, the one 
obstetrically of the greatest importance, is taken as the standard, 
and all tho others reduced to that standard. Now, it is easy to 
calculate the relative value of the sizes from the given absolute 
measurements. In making these calculations the coccyx is to be 
disregarded, because, as a movable part, it does not give any 
constant meaauremente. The diameters of the pelvic cavity are 
taken in the widest parts (the distance between the ischial spines 
is especially to be measured). The antero-posterior diameter of 
the outlet will be the distance between the symphysis pubis and 
the inferior angle of the sacruiu. The follovring numbers will then 
be obtained— the length of the conjugate beii^ equal to 100 : 



Inlet 


To&- 


Cavity .. 


115-9 


Outlet .. 


iwe 



I, who first applied this method of mensuration, has 
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obtained somewliat different results. Tliis is probably due to tbe 
fact that in the pelves measured by him in ^iel the transverse 
and oblique diameters greatly preponderated over the antero- 
posterior. The relative measurements given by him are — 
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C. — INCLINATION OP THE PELVIS AND DIRECTION OP ITS CAVITY 

The inclination of the pelvis in the upright position varies, ac- 
cording to Hermann Meyer, even in the same individual, and this 
variation especially depends upon the degree of rotation or abduc- 
tion of the thighs. It is the least (40 — 4-5°) in very slight rotation 
inwards, or in moderate abduction of the thighs. By close 
approximation of the knees, by extreme abduction, as well as by 
great rotation inwards and outwards, the inclination of the pelvis 
can be increased up to 100^ In the usual erect posture it is on 
an average 54*5°. 

The dried pelvis is, according to the Brothers "Weber, in its 
normal position in relation to the horizontal line when it is so 
held that its acetabular cavities look directly downwards ; according 
to H. Meyer the anterior superior spines of the ilium and the 
pubic tuberosities ought to be in the same vertical plane. 

The direction of the entire pelvic canal is best determined by 
a line (Fig. 1, c, d) which is supposed to 
connect the middle points of the various Fio. 1. 

sections of the pelvic canal. This line 
is called the axis of the pelvis, or the 
"guiding line." It is invariable only 
to the apex of the sacrum; there the 
direction is changed owing to the mobi- 
lity of the coccyx. Since the sacrum runs 
almost directly backwards to the third 
sacral vertebra, if we assume the sym- 
physis also to be straight, the pelvic 
axis forms a straight line as far as 
that point. The axis makes an angle 
with the inlet of about 90°, and its 
prolongation upwards would approxi- 
mately pass through the umbilicus ; the further course of the pelvic 
axis, corresponding to the direction of the lower part of the pelvic 
cavity, is that of a curved line. 

The angle which is made by the symphysis pubis with the 
conjugate diameter is of importance in the mechanism of par- 
turition, as well as in the internal mensuration of the pelvis. In 
the normal pelvis it measures about 100°. 

D. DIFFERENCES BETWEEN THE MALE AND FEMALE PELVIS 

Irrespective of the greater density and the more powerful develop- 
ment of the bones of the male in general, the female pelvis is especially 

2 
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characterised by the shallowness and width of its canal. The iliac 
bones are less perpendicular, the inlet more spacious, and the 
cavity funnel-shaped in the male, becomes wider in the female 
towards the outlet, partly on account of the greater recession oi 
the sacrum and coccyx, partly on account of the greater distance 
between the ischial spines and the bending outwards of the lower 
edge of the rami of tiie pubic arch. The pubic arch, which in the 
male is an angle of 70 — 75°, is in the female one of 9(> — ^100°. The 
acetabula are farther apart, and are directed more forwards. 

These differences of the female pelvis are caused by the develop- 
ment of the genital organs, which are situated within the true 
pelvis. By the growth of these the pelvis increases, especially in 
width. The outward contortion also of the pubic rami is due to 
the development of the corpora cavernosa, which extend along 
them. 

As a proof that the due development of the pelvic cavity depends 
upon the female genital organs we may cite the instances of women 
with arrested mental and physical development; those with un- 
developed genital organs always show a general narrowness of the 
pelvis. Eoberts (*Joum. de rExp^rience,' 1843, No. 293, p. 99) 
observed in castrated females amongst the Hindoos uncommonly 
narrow pubic arches. On the other hand, a pelvis in the Ana- 
tomical Museum of Bonn, in which a double uterus had developed, 
shows a transverse diameter at the brim of 16 cm., or 6*3 inches. 

E. — DIFFERENCES OF THE PELVIS IN INDIVIDUALS AND RACES 

The individual differences of the female pelvis are very great. 
We rarely meet with pelves which, after a minute examination, can 
be pronounced perfectly regular. They are almost always asym- 
metrical. 

The shape of the inlet furnishes the best means of recognising 
the differences. Stein junior and M. J. Weber distinguish four 
forms of the inlet : 

1. That of the obtuse heart of the playing cards (Weber's oval 
and round oval). 

2. That of an ellipse with a greater transverse diameter (this 
corresponds to Weber's third form, the quadriangular). 

3. A rounded form (Weber's second original form). 

4. That of an ellipse with a greater conjugate diameter (Weber's 
wedge-shaped pelvis). 

The pelves of the different races are chiefly distinguished by the 
proportion between the conjugate and the transverse diameters. 
Corresponding to Stein's fourth form are the pelves of the 
Bushwomen and of the Malays ; in these the conjugate is 
usually as large as, and only rarely larger than, the transverse 
diameter. The pelves of the aborigines of America and Australia 
are almost round, whilst the shape of the pelvis of the African 
negress resembles that of the Caucasian race. The pelvis of the 
latter is especially characterised by the greater dimensions of its 
cavity ; the transverse diameter, especially, is very large. This is 
best exemplified in English women, and then, according to Litz- 
mann's measurements, in the women of Holstein. 
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F. — THE PELYIS AT BIBTH AJSTD THE CHAKOES IT T7NDEBOOES 

The pelvis of the new-bom child differs essentially from that of 
the adult. In it the sexual difference is not marked. The breadth 
of the anricnlar surfaces of the sacrum is very small compared to 
that of the yertebrse. Its sacrum is abnost quite straight (only at 
the fourth vertebra there is a slight curve) ; its anterior surface is 
more concave transversely, is inclined less forwards, and is less deeply 
pressed down between the iliac bones. The horizontal rami of the 
pubic bones are disproportionately short, and the pubic arch is an 
acute angle in both sexes. The iliac bones stand more upright, and 
the distance between the iliac spines is almost the same as that 
between the iliac crests. There is no transverse extensicm of the 
pelvis, and, consequently, at the inlet the conjugate is abnost as 
large as the transverse diameter, exceptionally even larger. The 
walls of the true pelvis converge downwards, so that aU the 
diameters, but especially the transverse, become smaller. 

It is of great importance to be well acquainted with the causes 
by means of which the pelvis of the new-bom child is converted into 
that of the adult with all the material differences of which we have 
spoken above. For the same causes, acting too powerfully on the 
pathologically softened bones of the pelvis, produce highly impor- 
tant patiiological results in the shape of the pelvis. First of all, 
the shape of the pelvis is altered if M the parts do not grow in the 
same proportion. In the girl the sacrum, and proportionately the 
auricular surfaces (wings), grows the most in breadth, and the 
development of the pubic bones also considerably increases. In 
this way the roominess of the female pelvis becomes conspicuous. 

The pressure of the weight of the trunk is the most important 
cause of the changes which take place up to puberty. 

The old notion, that the sacrum is placed between the iliac bones 
like the keystone of a vault, is tmtenable, because the anterior 
(lower) surface of the sacrum is broader than the posterior. The 
very strong ilio-sacral ligaments fix the sacrum in its place between 
the iliac bones. By the pressure of the weight of the trunk the 
sacrum is forced deeper down into the pelvis ; but since the centre 
of gravity of the trunk falls in front of the point d*appui of the 
sacrum, this turns so around its axis that the promontory descends 
deeper into the pelvifij, and the inferior sacral angle, were the shape 
of ihe bone to remain imaltered, would look backwards. The lower 
portion of the sacrum, however, being fixed by the sacro-iliac and the 
sacro-sdatic ligaments, its deviation backwards is impeded^ and the 
sacrum forms a curve from above downwards, most distinct at the 
third sacral vertebra. The transverse concavity is, however, dimi- 
nished, because the pressure of the trunk forces the body of the 
bone, with which it is still connected by cartilages, somewhat out of 
its lateral position. At the same time each body of the sacral vertebree 
is more compressed behind, so that its anterior surface is higher 
than the posterior. 

The more deeply the upper portion of the sacrum descends into 
the pelvis, the greater the traction becomes which the sacro-iliac 
ligaments exert on the posterior superior spinal processes of the ilia. 
The iliac bones approach each other, so that they would gape at the 
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symphysis if that were divided and the resistance absent on the 
part of the acetabula. But since the iliac bones are closely con- 
nected to each other, and since in the acetabula a counter-pressure 
is exerted against the weight of the trunk, there are two forces to 
act on the ends of tiie iliac bones : behind, the tension of the sacro- 
iliac ligaments ; in front, the symphysis and the pressure of the 
femora ; and therefore the still flexible bones are bent over their 
place of articulation with the sacrum and at the weakest spot, 
which is near to the auricular surface of the sacrum. In this way 
the greater transverse extension of the pelvis arises, and, therefore, 
the transverse diameters of the adult female pelvis greatly pre- 
ponderate. In the accompanying woodcut (Fig. 2) the effect of the 

Fig. 2. 





pressure of the trunk on the sacrum and the shape of the pelvis 
resulting from it are diagramatically represented. 

That the pressure of the trunk, even without the counter-pressure 
of the femora, by the traction which each side exerts on the other 
through the symphysis, suffices to produce the transverse extension 
of the pelvis, is snown by the interesting pelvis of Eva Lank, forty 
years of age, examined by Hoist and figured by Forster. She had 
no lower extremities, and there were also no acetabula to the pelvis ; 
but since she could stand, or rather sit on the pelvic, the pressure of 
the trunk was sufficient to produce the usual changes in the pebis. 
The true pelvis is of normal size and somewhat flattened. This 
amelus shows that the pelvic outlet is at least widened by sitting 
when through the normal development of the genital organs the 
pubic arch itiself is not too narrow. The transverse diamet^ of the 
outlet measured 15 cm., or 5*9 inches, and the antero-posterior to the 
coccyx, which was attached by bone to the sacrum and directed 
backwards, measured 13^ cm., or 5*3 inches. The iliac bones were 
so bent over their axis from behind forwards that the distance 
between the crests of the ihum was only 20^ cm., or 7*9 inches. 



O. — THE TBUE PELVIS, WITH ITS SOFT PABT8 

The shape of the bony pelvis is greatly altered by the soft parts 
situated within and around it. 

Close to the inlet the powerful belly of the ilio-psoas muscle 
desoends on each side of the promontory over the sacro-iliac syn- 
chondrosis and between the anterior superior spine of the ilium and 
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the ilio-pubic tubercle to be inserted into the small trochanter of 
the femur. 

In the pelvic cavity the large notches between the sacrum and 
the ischium are divided by the sciatic ligaments into an upper, 
larger, and roundish, and into a lower, smaller, and triangular 
space. The upper opening is filled up by the pyriform muscle, 
which takes its origin from the sacrum ; the lower partly by 
the obturator muscles, which at their origin cover the obtimttor 
foramen. 

It is at the outlet that the soft parts produce the greatest 
changes. By the coccvgei, levatores ani, and transversales pennsei 
muscles imbedded in the manifold layers of the strong pelvic fascia 
forming the elastic floor of the pelvis, the outlet is so altered that it 
looks downwards and forwards, instead of downwards and back- 
wards as in the bony pelvis. 

It will be seen that the conjugate diameter, the one most im- 
portant from an obstetric point of view, is least of all altered by the 
soft parts. But here also the proportion of the foetal head to the 
measurements obtained from a dried pelvis does not perfectly 
correspond with the conditions in the living subject. The 
peritoneum, with the subjacent connective tissue, passes in front of 
the sacral promontory down into the pelvis, and out of it over the 
posterior surface of the uterus ; behind the anterior wall of the 
pelvis also the urethra and bladder, surrounded by connective tissue, 
are situated. The head also enters the conjugate almost always 
covered by the uterus ; and the double thickness of the uterine 
walls has to be added, and so makes the proportion between the 
foetal head and the antero-posterior diameter of the pelvis still 
more tmfavorable. 

These conditions ought in every case to be taken into considera- 
tion before forming an estimate of the size of the pelvis of the 
living woman. 
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PART II 

THE PHYSIOLOGY OP PREGNANCY 



CHAPTER I 
THE OVUM AND ITS DEVELOPMENT 

A. — OVTTLATION AND FECITKDATION OP THE OVUM 

Of the thousands of ova wliich are found imbedded within 
the Graafian follicles in the new-bom female, comparatively few 
come to be expelled from the ovary. As the openings of the 
tubular glands, from which the Graafian follicles are developed by 
constriction of a portion of the gland, are situated towards the 
periphery of the ovary, the most developed follicles of the new-bom 
female wiU be foimd more towards the centre, and this condition 
will remain the same up to puberty. Not until the other organs of 
the body have almost reached the highest degree of maturity 
does a new phase of development begin in the organs of generation. 
This is seen in the ovaries by the enlargement of the Graafian 
follicles. According to Pfluger their slow but continued growth 
causes a constant irritation of the terminations of the nerves which 
are imbedded in the rigid stroma. This irritation, however, is so 
slight that it is not sufficient to set up immediately a reflex action, 
but at periodic intervals the sum of those irritations becomes so 
great that reflex action takes place in the form of a considerable 
arterial congestion of the genital organs. This suddenly increased 
afflux of blood has a double effect. Not only is that Graafian 
follicle which is the farthest advanced in development ruptured 
by the increased intrafollicular pressure, but from the vessels 
of the mucous membrane also haemorrhage takes place upon the 
free surface of the uterus. The escape of the ovimi from the 
follicle and the menstrual haemorrhage are both consequences of 
one and the same cause, namely, of the pressure which the growing 
follicle exerts upon the terminations of the nerves contained in the 
ovarian stroma. It is therefore this pressure which causes the 
periodical reflex action — congestion of the genital organs. 
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Growtli, rapture, and inTolution of the Graafian follicle take place 
in the following way : 

The Graafian follicle, by its gradual growth, adyances from 
the centre to the periphery of the ovary. At this time it consists of a 
distinct connective tissue covering — ^the iheca foUicvliy — and its inner 
surface has a stratified epithelium — the membrana granulosa. The 
epithelial cells collect at one point (more towards the centre of the 
ovary, according to Schron, * Zeitschrif t fur Wissensch. Zoologie,' 
vol. zii) in a greater number, and surround the ovum. The rest of 
the cavity of the follicle is filled with a serous fluid — liquor folliculi. 
The intrafollicular pressure, increasing with each menstrual hyper- 
emia, makes thinner and thinner the weakest point of the follicular 
sheath, that is, the one formed by the peripheral layers of the 
ovary, imtil it finally ruptures during a menstrual hypereemia, and 
the contents of the follicle are poured out into the abdominal cavity. 

The gradual thinning and final rupture of the follicular wall very 
easily take place, since, as was first shown by Pfluger (* Ueber die 
Eierstocke der Skugethiere imd des Menschen,' Leipzig, 1863, p. 31, 
plate ii, fig. 10), the so-called timica albuginea of the ovary is no 
membrane proper, but onl^ the external layer of the stroma. Also 
the surface of the ovary is not covered by a perfect serous mem- 
brane, but only by a single layer of epithelium. Waldeyer 
(* Sitzungsb. d. schl. Gks. fur vaterl. Cultur,' 11th October, 1867, 
and'* Eierstock und Ei.,' Leipzig, 1870, p. 5) and Kuster Q Central- 
blatt fur die Med. Wissensch.,* 1868, No. 4^) positively state that 
the peritoneimi does not cover the ovaries, but that they project 
free mto the abdominal cavity through an opening in the peritoneum, 
and are covered only bv the epithelium of a mucous membrane, 
the prolongation of which forms the epithelial lining of the tubular 
glands of Pfluger. 

The change occurring in a Graafian follicle after its rupture 
(vide Spielberg, * M. f . G.,' B. 26, p. 7 ; His, * Schultze's Archiv,' 
B. 1, p. 181 : Waldeyer, loc. cit., p. 94 ; and Starjansky, * Virchow's 
Archiv,' 1870, B. 51, p. 486) varies according to whether the ovum 
is fecundated and continues to develop, or remains sterile and 
perishes. In the first case the formation of a true corpus luteimi 
takes place, according to Waldeyer, in the following way : — As a 
sequence of the . general nutritive irritation of the organs of 
generation, the cells of the membrana granulosa greatly proliferate, 
and produce by their simultaneous breaking down a yellow, 
granular yelk mass. At the same time proliferation begins in the 
walls of the follicle, so that new vessels are pushed forwards 
into the cavity of the foUicle, which, surrounded by migratory 
colourless blood-corpuscles, enter the* yelk mass. The kxger vesseLs 
form greater projections, and thus cause the pretty regular folds of 
the corpus luteum. In the interior of the follicle at times, but by 
no means constantly, a small quantity of blood is poured out, which 
passes through the usual changes. In the third and fourth months 
of pregnancy the true corpus luteum has reached its highest stage 
of development; it is then red, and looks somewhat IHce muscle. 
From this time the retrogressive metamorphosis begins. As the 
circulation begins to slacken in the abundant narrow capillaries, the 
cells are only imperfectly nourished ; they consequently imdergo 
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fatty degeneration, and tlius produce the yellow colour of tlie 
follicular contents. The fa.t is reabsorbed and the connective- 
tiaaue stroma of the granulationa undergoes cicatricial contraction. 
Finally, all that remains of the corpus luteum is a slight depression 
on the surface of the ovary, a real cicatrix, the pigmentation of 
which is duo to the blood stagnating in the vessels. 

But if the oTum is not imprcgnat«d it perishes, and a so-called 
false corpus luteum is formed. Here the process of granulation is 
much lesa active, and the new-formed cells early undergo the fatty 
degeneration. 

The OTum lies, as was stated above, imbedded in an occuniu* 
lation of the cells of the mem.braiia granulosa — the so-called cu/auhu 
proligerui. It hoa a diameter of one eighth to one tenth of a line, 
and to the naked eye is only visible as a very smaU white dot. 
Under the microscope it is seen to consiet of the following parts : 

The membrane appears as a clear, rather thick ring — the zojta 
pellvcida. The cell contents — yelk, vitellue — is a finely granular 
Dut turbid plasma, and lying ercentrieally in it is the nucleus of 
the ovum-cell — the germinal vesicle, veticuia germmativa — -together 
with the nucleolus, (Ae germinal spot — macula germinaiiva. 

By the rupture of the Graafian follicle the ovum, together 
with the adhering cells of the mcmbrana granulosa, escapes to the 
free surface of toe ovary, that is, into the peritoneal carity. The 
reception of the ovum by the Fallopian tube takes place in the 
foUowing way : 

The cilia of the Fallopian tube, vibrating in a direction towards 
the uterus, cause a continuous current in the fiuid which is always 
present upon the peritoneum in the neighbourhood of the ab- 
dominal opening of the Fallopian tubes. This current is able to 
cany along with it very small substances, such as the ovum, and in 
this way the ovum generally enters the wide abdominal opeiung of 
the oviduct of its own side. 

The further advance of the ovum in the exf#ma] third of 
the oviduct is solely caused by the vibrations of the cilia, because 
the tube ie here far too wide for the contraction of its muscular 
elements to act upon the small ovum. But in the middle portion 
the oviduct becomes so narrow that the contraction of the layers of 
its circular fibres can grasp and push it forward. It travels along 
the tube very slowly {according to Bischoff it requires eight to ton 
days in the dog, in man certainly a much longer time). Should 
the OTum not be fecundated during its passage into the uterus, 
it perishes there without any further development. 

If the OTum is fecundated it adheres to the uterine mucous 
membrane, which had been wounded by the menstruation and 
undergoes a series of very important changes. The act of fecunda- 
tion, that is, the entrance of the spermatic filaments into the ovum, 
takes place, in the great majority of caaos, undoubtedly within the 
FaJlojiian tubes, rarely in the ovary, or even in the uterine cavity. 
A nucropyle, which has been met with for the entrance of the 
spermatic filaments into the ova of many of the invertcbrata and 
of some fishes, has not yet been observed in the ova of rn nm rnalia. 
Ffliiger, however, has seen, in the ovum of the oat, a number of the 
cells of the membrana grauulosa sticking in the zona pellucida like a 
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peg, 80 that after their exptdsion an opening must arise in it. As far 
as we know at present, the spermatic filaments penetrate the zona 
pellucida and are lost in it. The disappearance of the germinal vesicle 
and the germinal spot is the first sign that impregnation has taken 
place. At the same time the yelk somewhat contracts, and in its 
mterior a nucleus and nucleolus are seen. This is the first 
segmentation sphere, from which the others proceed by subdivision. 
The mode of origin of the embryo and the development of 
the individual organs belong to the subject of embryology. But 
the knowledge of the development of the membranes and of the 
conditions of the embryo in each month of pregnancy is of such 
immediate practical importance to the obstetrician that it cannot 
be omitted here. 

B. — THE MITMBBANES 07 THB HUMAN F(ETU8 

The fcBtus in utero is enveloped in three membranes, which 
not only vary in their mode of origin, but which also remain distinct 
throughout the whole time of the intra-uterine life of the foetus. 

The external of the three, the membrana decidua, is supplied by 
the maternal parts, whilst the other two, the chorion and amnion, 
spring from the ovum itself. 

1. The Decidua 

. When the fecundated ovum has entered the uterus it becomes 
inoculated in the wounded uterine mucous membrane, as Pfluger 
calls it. Whilst with an unimpregnated ovum the catamemal 
hypersemia of the genital organs rapidly passes off, the fecun- 
dated ovum produces an intense irritation of the uterus. Its 
mucous membrane is thickened by an enormous proliferation 
and entirely covers the still very small ovum, so that it is quite 
embedded iu the uterine mucous membrane. The growing mucous 
membrane itself is the decidua^ and it is distinguished into the 
decidua vera, that portion which continuously lines the inner 
surface of the uterus, and into the decidua reflexa, that portion 
which has covered the ovum. The portion of the decidua vera 
upon which the ovum rests is called the decidua serotina. 

According to Friedlander*s researches, the formation of the 
decidua gives the following microscopic appearances : 

In the earliest period of pregnancy the decidua consists, in its 
internal portions towards the oviun, of the greatly proliferating 
connective tissue of the mucous membrane. This layer, formed by 
the greatly enlarged and closely packed connective-tissue-cells, is 
perforated by the directly ascending ends, of the uterine glands. 
These are more developed in the external portions of the decidua. 
The epithelium of the glands, which, according to Friedliinder and 
Lott (Rollet, * Unters. a. d. Phys. Instit. in George 11,' Leipsig, 1871, 
p. 520), is originally ciliated, is even now distinctly cylindrical. Later 
on, two distinctly separated layers can be recognised. The inner, the 
cellular layer, consists towards the chorion of large roimd cells 
separated £rom each other by a scanty intercellular substance, which 
become partly spindle-shaped exteriorly. These decidua-ceUs are 
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derived from the first-mentioned proliferating connective-tissue- 
cells (Friedlander, Hegar, Maier). The second layer, limited by 
the muscular coat of the uterus, consists of the flattened, com- 
pressed, and distorted gland-ducts, with one layer of epithelium. 
As long as the ovum remains small a little mucus separates the 
free surface of the decidua reflexa from the decidua vera. By the 
increasing growth of the ovum the vera and reflexa come into the 
most intimate connection. The reflexa undergoes very material 
changes, due to the great extension to which that small piece of 
mucous membrane is subjected. Externally (towards the uterus) 
it is smooth and without epithelium. In the third month, when it 
is stiU one third to one half of a line thick, it is entirely devoid of 
vessels, but it contains large, roimd, and spindle-shaped decidua-oells, 
like those of the vera, only that those of tne decidua reflexa are much 
earlier filled up bv fine molecules, and at the end of pregnancy they 
have almost entirely undergone fatty degeneration. From the 
sixth month both decidua form one thin membrane, and can only be 
separated at a few places for a short distance. 

The thickness of the decidua of the expelled ovum varies greatly. 
It depends partly upon the great difference in the proliferation of the 
mucous membrane and partly upon how much of it has been retained 
within the uterus. Sometimes the ovum is expelled covered almost 
exclusively by the very thin decidua reflexa, so that nearly the whole 
decidua vera has been retained. More frequently thicker pieces of 
the decidua vera are found attached to many places on the peri- 
phery of the ovum, whilst at others it is entirely wanting. At anjr 
rate the muscular coat of the uterus is never denuded by the ex- 
pulsion of the ovimi, but a portion of Friedlander's cellular layer 
and the whole glandular layer remain within the uterus. The 
thickest part of the decidua is in the vicinity of the placenta. 

The changes of the decidua serotina will be mentioned in the 
description of the chorion. 

Veiy excellent and natural drawings of the development of the 
decidua are given by William Himter in his above-mentioned large 
work (Plate 34), which also from an artistic point of view must be 
considered as a masterpiece of the first rank. Himter was unhappily 
not permitted to write the work explanatory of his plates. His 
brother John considered the decidua to be coagulated lymph 
exuded from the uterus, and from him and Matthew BailHe, the 
editor of Hunter's posthumous works, that opinion is derived which 
has lasted until very recently. Generally the decidua was consi- 
dered an exudation from the uterus, covering externally its inner 
surface and also that of the openings of the Fallopian tubes. Start- 
ing from that supposition, it was thought that the ovum, escaping 
from the tube, pushed the membrane in front of it, and that by its 
growth the membrane was gradually thinned out. The invested 
portion of the membrane was therefore called decidua reflexa. If the 
ovum pushed the membrane in front of it the membrane ought to 
be absent from the place of its insertion. But as here, also, a 
decidua was found, it was supposed that it formed later, and was 
therefore called decidua serotina. E. H. Weber (" Zusatze zur 
lehre vom Ban u. v. d. Ver. der G^eschlechtsorgane" in * Abh. d. k. 
sjichsisch Ak.,' 1846) and Sharpey (in the Eng. trans, of Muller*s 



THE OVUM AND ITS DEVELOPMENT 15 

* Physiology ') found in the decidua reflexa the same glandular 
openings as in the vera, and concluded therefrom that the reflexa 
must also belong to the uterine mucous membrane : Sharpey then 
supposed that the ovum is embedded in a fold of the proliferating 
mucous membrane of the uterus, the decidua vera, and that the 
proliferation of this completely covers the ovum and closes over it. 
This view has lately been confirmed by the researches of Coste. As 
the ovum, when it enters the uterus, is at most one eighth of a line in 
diameter, such a proliferation may, of course, very easily take place. 

2. The Chorion 

From the zona pellucida of animals, and probably also of man, 
a primitive chorion is developed, with smaU structureless villi. 
This covering disappears very early, and is replaced by the true 
chorion. The latter consists of two parts, viz. an external 
epithelial layer, the exochorion^ derived from the serous coat of the 
ovum, and a subjacent vascular layer of connective tissue, the 
endoehorion, derived from the allantois. Around the whole cir- 
cumference of the ovum villous proliferations spring up; at first 
these are solid, afterwards they become hollow. At the end of the 
third or the commencement of the fourth week, the con- 
nective-tissue layer, together with the vesFcls of the allantois, 
extends into them. Whilst the villi of the circumference of the 
ovum corresponding to the decidua reflexa (which never extend 
through the reflexa into the vera) do not develop any further 
qnd their vessels atrophy, those at the periphery, the part corre- 
sponding to the decidua serotina, continue to develop and ramify. 
The arrangement of the vessels is such that a branch of the um- 
bilical artery enters each villus, and there breaks up into a capil- 
lary network, the blood of which passes from the villus by the vein. 
Accordingly, from the end of the second month the chorion is 
clearly separated into two parts; the one — chorion laeve — ^forms 
a thin connective-tissue membrane, connected with the decidua 
reflexa by smaU, atrophied, non-vascular villi, the other — chorion 
frondosum — ^forms the placenta, a thick layer of exceedingly 
branched villi, provided with large vessels. This great proliferation 
is due to the epithelium of the existing villi continually forming 
new excrescences, into which the connective-tissue layer with its 
vessels enters. Thus at the end of pre^ancy the placenta is, so to 
speak, nothing else but a thick felt of chorion villi. The decidua 
serotina, that piece of the uterine mucous membrane into which 
the villi proliferate, does by no means disappear. It has the same 
elements as the vera, namely, the glandular layer close to the mus- 
cular coat of the uterus, and the superficial cellular layer. The 
latter, the proliferations of which are even extended like a wedge 
between the cotyledons of the placenta (although never reaching 
up to the origin of the chorion villi), adheres partly to the ex- 
pelled afterbirth. It can always be seen as a thin membrane, 
distinguished by its greyish-white colour from the red villi of the 
chorion, but can be separated from it only with great difficulty in 
small pieces. The deeper portion of the cellular layer and the 
whole glandular layer remain within the uterus. Besides the cells 
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mentioned in the description of the decidua vera there are the ao- 
called giant ccUb in the cellular layer of the scrotina, containing* 
majif nuclei (twen^ or more). They are seen also, but in small 
number, in the adjoining decidua vera. The serotina is perforated 
by the large maternal Tesaela, which lose in it tbeir walls, with the 
exception of the very thin endothelium. The afferent vessels bring 
the blood through the aerotina into lai^e cavemooB spaces, which 
are not lined and are situated between the rilli of the chorion, and 
the reins take it hack again. Therefore, in the fcetal placenta the 
blood is found circulating perfectly freely within the large caTemoua 
spaces between the ramifications of the villi of the chorion. They are 
surrounded by the maternal blood, and this is separated from the 
fcetal blood only by the layer of epithelium and connective tissue of 
the fine viUi. The maternal blood returns from the placenta partly by 
veins of the decidua serotina, which run into the deeper uterine 
veins, but chiefly by the so-called " marginal " vessel. This passes 
around the periphery of the placenta, and is a sinus with distinct 
walls ; it belongs to the decidua vera, from .which this blood, re- 
ceived into it by many radicles from the placenta, a^in Sows by 
numerous canals into the veins of the deeper portion of the decidua 
vera and to those of the muscular walls of the uterus. It rarely 
surrounds the placenta as a complete circle, and is frequently in- 
terrupted in one or more places. 

The minute structure of the placenta, especially the relation of 
the villi of the chorion to the maternal placenta, has not yet been 

3uit« satisfactorily ascertained. According to the researches of 
aasinsky, the above -described conditions are met with in part, but 
in the maternal portion of the placenta villi are found with a double 
layer of epithebum. The external layer, as well as the single, 
thick, and knobby villi, filled with detritus, into which no blood- 
vessels enter, is considered by Jassinsky the remains of the 
uterine glands, into which the villi of the chorion had partly grown. 
Ercolani is of opinion that in the human female a new glandular 
organ develops during gestation from the decidua serotina ; that this 
extends itself between the villi of the chorion and surrounds all of 
them with a sheath, consisting of a structureless membrane and one 
layer of epithelium. This sheath lines also the maternal sinus, and 
the villi of the chorion do not dip immediately into the maternal 
blood, but are in contact only with a liquid (uterine milk) secreted 
by the cells of the glandular or^j;an which serves for the nutrition of 
the embryo. According to Friedliinder's researches above quoted, 
the villi of the chorion only penetrate to the cellular layer, whilst 
beneath it there is still the glandular layer. 

Langhaua observed that some villi of the chorion, branches about 
1 mm. thick, as well as fine terminal filaments, by losing their epi- 
thelium, and terminatmg with a badlike enlargement, become so 
firmly connected with the maternal placenta that the connection 
cannot be loosened by }K)werful traction, but that the maternal 
structure always tears. 

The formation of the placenta varies in the different orders of Mam- 
maha. In Quadrumaua, Camivora, and Rodentia, the relation is 
similar to that in man, that is, the villi of the chorion grow at the 
placental insertion into the uterine mucous membrane, and thin 
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connection is so intimate that at least a part of the mucous mem- 
brane is expelled with the ovum ; the decidua refiexa belongs exclu- 
sively to man. 

3. The Amnion 

The embryo at first lies flat upon the yelk, but as soon as 
its ventral waXia beein to form it is placed in a depression of the 
embiyonic spot. The external layer of the embiyo is slightly 
curved in its whole extent, so that around the embryo a wall-like 
elevation is seen, which, according to the position, is distinguished 
into a cephalic, a caudal, and a lateral sheath. Now, this elevation 
grows by simple cellular hyperplasia towards an ideal point situated 
above me back of the embiyo, and when union has occurred the 
cephalic, the caudal, and the lateral sheaths having united with one 
another, the embiro lies in a sac, which, commencmg at the widely 
gaping abdominal waUs, is closed above the back of the embryo. 
This sac — (he amnion — develops in man not only from the epidermic, 
but also from the cutaneous layer, so that it forms a prolongation of 
the whole skin, and especially of the skin of the abdomen of the 
embryo. Very soon the amnion entirely separates from the ex- 
ternal membrane, the serous coat with which it was originally con- 
nected at the place of union. After its formation into a sac the 
amnion lies dose to the back of the embryo, but gradually, depending 
upon the closure of the abdominal cavity, it surroimds a larger part 
of the embiyo. By the secretion of the liquor amnii the space be- 
tween the embryo and the anmion also enlarges, and after the 
formation of the umbilicus the whole embryo lies enclosed in the 
amnion. Thus the abdominal walls of tne embryo form im- 
mediately the umbilicus, and thence they again enter into the 
formation of the amnion enclosing the embryo. At aU times the 
amnion is non-vascular, and consists of one layer of pavement 
epithelium situated towards the cavity corresponding with the 
epidermis, and of an external, striped, fibrous basement substance 
in which are found both spindle-shaped cells and others ramified and 
starlike with a long nucleus. This connective-tissue layer enters 
into Wharton's jelly of the umbilical cord and corresponds with 
the cutis of the abdomen of the foetus. 

In the middle of pregnancy the amnion is already in close appo- 
sition with the chorion, but even in the mature ovum it may easily 
be separated. Between the two membranes there is a very small 
quantity of a gelatinous tissue. This is the remains of an albuminous 
hquid, which, when the chorion and uterus were not in apposition, 
existed between the two membranes (tunica media of Bischoff). 

Two important structures of the human ovum are still to be 
mentioned, viz. the vitelline sac and the allantois. 

4. The YiteUine Sac or the Umbilical Ymcle 

Before the abdominal cavity begins to develop, the inner germinal 
layer forms a lai^ cavity, which, as soon as the abdominal plates 
grow towards each other, is divided into two large portions. That 
portion of the germinal layer situated within the abdomen of the 
embryo develops into the intestines, and the other outside the 
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abdomen becomes the vitelline sac. Just as the intestines are 
derived from two layers, namely, the inner germinal or intestinal 
glandular layer and the intestinal fibrous layer, the inferior lamella 
of the divided lateral plates, so also the vitelline sac is formed of an 
internal epithelial and an external connective-tissue layer, which 
contains the omphalo-mesenteric vessels of the first foetal vascular 
system. The more the abdominal cavity closes the more the 
intestinal canal and vitelline sac are separated from each other, 
and their communication becomes restricted. But the vitelline vesicle 
does not grow, its vessels atrophy, and finally the intestinal canal 
is connected only by a narrow duct, which later also atrophies^ 
ductus omphalo-entericus — ^with the atrophied vitelline vesicle. Ac- 
cording to Schultze, this can almost always be seen (140 times 
in 150 cases) in the mature human afterbirth, as a whitish vesicle 
situated between the amnion and the chorion, to which sometimes a 
white cord derived from the funis goes, namely, the ductus omphalo* 
entericus. 

5. The Allantoia 

Before the amniotic cavity has perfectly closed, two slight eleva- 
tions are formed at the margin of the entrance to the cavity 
containing the pelvic intestines. These two elevations, solid origi- 
nally, soon become blended into one, and a cavitv forms in it. 
The vesicle thus formed is provided with a pedicle, and is very 
early supplied with vessels from the ends of both primitive aortse. 
The vesicle connected by the hollow pedicle with the intestine 
passes between the amnion and the vitelline sac to the peripheiy 
of the ovum, and supplies the epithelial layer of the chorion with 
a connective tissue, a vascular substratum. In describing the 
chorion it was stated that the vessels of the decidua reflexa atrophy, 
except at the place for the placenta where they continue to develop 
abundantly, and become the agents for the exchange of blood 
between the mother and the foetus. The allantois, therefore, has 
the important function of carrying the two umbilical arteries to 
the periphery of the ovum, to allow of the formation of the placenta." 
The part of the allantois enclosed in the abdominal cavity then 
becomes the urinary bladder and the urachus, which is afterwards 
obliterated, and forms the middle ligament of the bladder. 

In the accompanying diagrams we give a concise graphic description 
of the gradua] process of the formation of the membranes of the ovum. 

Fig. 3. Fio. 4. 
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Fia. S. Fio. 6. 




The letter A = 

„ A H ~ amniotic cavity. 
„ N B » nmbilical vealcle. 
„ D H =• iDteat'iDal caiity, 

AU <- allaotoU. 
,. Ch " cborioD. 
H N ~ niobilical cord. 
In Tig. 8 the foldi of the amnion are repreieated growing to meet 
one aufl^r. 

Id E1^, i they have met, and the allantoic budi out. In both fignrca 
the primitiTe cborioD, with the atructureleu villi, which afttrwardi dis- 
appear, are still visible. 

In Fig'. 6 the amnion is already separated from the seroos layer, the 
epithelial layer of the permanent chorion, from which hollow Yilli 
develop, and the nllaatois has reached the periphery. 

In Fig. 6 the vessels of the allsntois have grciwn aroand the whole 
periphery of the ovnm, and extend into all the viUi of the chorion. They 
are, however, more developed at tlie future position of the plucenta, 
whilst the vessels in the other pUces atrophy. The ambilicsl cord, scarcely 
indicated in Fig. G, is in Fig. 6 already distinctly reci^iisable. 

If WB finallj consider tbe ovum and all its membranes, as seen at 
the termination of pr^nancy, we shall find at the periphery of the 
OTiun the maternal membranes, which at the placental insertion 
consist of the decidua serotina, and at other parts vaiying in 
thicbnesB, of a membrane formed by the blending of the decidua 
Tera and reflexa. With the latter the chorion is connected by 
scanty dehcate non-vaacular villi, wlulat at the place of attachment 
of the onim the chorion forms, by its enormous proliferation, 
almoBt the whole mass of the placenta. Beneath the chorion hes 
the amnion, which can be easily separated. It is the innermoBt 
membrane of the ovum which, commencing at the aMominal walls 
of the f(Btus, passes over the greatly developed and spirally twisted 
umbilical cord, and thence over tiie back of the child, where it 
tmites and forms a closed sac. Between the chorion and the 
amnion is found a thin layer of albuminous substance without 
organization ; this is the remains of a large quantity of serum, 
wUch formerly separated the two membranes. 

Within the cavity of the amnion the f cetus is surroimded by the 
so-called ' embryo water ' (hquoramnii). This is a serous fluid, of a 
■lightly alkaline reaction, and contains the thrown-off epidermic scales 
and the lanugo of the fcetus. The liquor amnii is of very varying 
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rific gravity, 1002 — 1028, contains some albumen (more so in 
first months than afterwards), yarions salts, urea, and krea- 
tinin. Urea, however, is not constantly present, at least in the 
early period of pregnancy. The quantify of the liquor amnii 
also greatly varies within physiological limit-s. At llie end of 
gestation it is on an average from one to two pounds. In rare cases 
the liquor amnii is discoloured and fetid though the f CBtus be per- 
fectly healthy. 

A very interesting question, and one which has received very 
different answers, is the following — Is the liquor amnii immediately 
derived from the mother, or is it a secretion of the foetus? 
Many a pathological experience would go to prove that from the 
maternal vessels liquid mav transude into the cavity of the 
amnion. There are cases wtere the embryo has very early atro- 
phied, or has entirely disappeared, and nevertheless a quantity of 
liquid, corresponding to the age of the ovum (not of the fcBtus), 
has been found. There are also diseases of the mother which, 
leading to serous transudations in other parts of the body, are 
often attended by hydro-amnion, that is, an abnormal increase of 
liquor amnii. Sometimes even in a stimted non-dropsical foetus 
a greatly hypertrophied placenta and hydro-amnion are found. 
From these facts it is certain that the liquid in the ovum can 
be derived from the mother. On the other hand, the lanugo and 
the epidermic scales show that there are substances in the liquor 
amnii which are derived from the foetus. From the regular occur- 
rence of urea and other nitrogenous products of tissue metamor- 
phosis (after the first months), it is probable that the excretion of 
the kidneys is emptied into the liquor amnii. It is also proved by 
the fact that in occlusion of the excretory ducts of the urinary 
apparatus the excretion may accumulate in the parts of the 
urinary system, and lead to considerable impediment in parturition, 
or even to rupture. It is not likely that the foetus excretes 
any considerable qi^ntity of fluid by its skin, although at an 
earUer period it is yery easily penneable, and from the great 
quantity of water in the liquor amnu the contrary would be rather 
expected. Normally the excretions of the intestinal canal are 
absent from the liquor amnii. The regular occurrence of epidermic 
scales and of lanugo in the intestinal canal would show that the 
foetus swallows liquor amnii, though it does not serve as nutrition. 

The placenta is a spongy body, about one inch thick and more 
than six inches in diameter, weighing more than one poimd. The 
convex portion is separated Ity deep furrows into single lobes, the 
so-called cotyledons. This is due to the villi of the chorion not every- 
where adhering with the same degree of firmness. The uterine 
surface of the placenta is covered by a whitish-grey membrane, the 
maternal placenta, the upper portion of the decidua serotina, which 
sends wedge-shaped processes between the individual cotyledons. 
Its foetal surface is covered by the amnion, and therefore smooth ; 
beneath the amnion are the ramifying vessels of the umbilical cord. 

In the majority of cases the placenta is situated on the anterior 
or posterior wall. If, as an exception, it is placed on one of the sides, 
it occupies more frequently the right than the left. 

The umbilical cord varies in length ; it is on an average about 
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fifty cm., or twenty inches, of tlie tliickness of the little finger, 
and almost always twisted spirally, the turns of which are most 
frequently (beginning at the foetus) to the left, rarely to the 
right. This regular spiral twisting is probably due to the unequal 
length of the two arteries — ^v. An£%8B, * Nabelschnurwindung,' Ac, 
D. i, Konigsberg, 1870. The umbilical cord is enclosed by a 
sheath of the amnion, and contains, besides Wharton's jelly, a 
gelatinous, embryonal connective tissue, two umbilical arteries going 
to the placenta and one umbilical vein coming from it. The 
vessels sometimes form short coUs, which, together with an accumu- 
lation of jelly, constitute the so-called false knots. £eal knots 
occur very rarely, and are caused by the foetus passing through a 
loop of the umbilical cord, which is gradually tightened. 

The insertion of the imibilical cord into the placenta is rarely 
exactly, but most frequently approximately, in the middle of the 
placenta — inaertio centralis; sometimes, however, it is inserted close 
to the margin — insertio margirAilis. In some cases it is inserted 
somewhat distant from the edge of the placenta into the membranes 
themselves — inaertio veHamenioaa. 



C. — THE F(ETU8 

1. The Fcetus in each Month of Oestaiion 

The duration of pregnancy in the human female is, as a rule, 
from 270 to 280 days. This time is most suitably divided into ten 
so-called gestation months, of four weeks each. As it is of great 
importance that an obstetrician should be able to determine the age 
of an expelled foetus from its appearance, we shall consider its 
development progressively during each month of gestation. 

Firat month, — The youngest human ova which have been subjected 
to careful examination were of the second week. Two only have 
been described by Thomson, one of which was not quite normal, as 
it, no doubt as frequently occurs, had continued to grow after the 
death of the contained foetus. The other, which Thomson esti- 
mated to be twelve or thirteen days old, had a length of three 
lines ; the embryo in it was only one line long. Probably the 
amnion had already formed, since the back of the embryo was 
attached to the external membrane, but the allantois was still 
absent. Coste has veiy accurately described an ovum of the third 
week, which was six lines long. The intestinal cavity of the 
embryo, which had a length of two lines, communicated by a very 
large opening with the vitelline sac, and an umbilical cord did not 
yet exist. The nutrition of the ovimi was evidently still maintained 
by the vitelline sac, and this was provided with two arteries and two 
veins. The allantois had already brought the vessels to the peri- 
phery of the ovum, but these had not yet spread into the hollow 
villi of the serous coat. Similar embryos, with the commencement of 
a very short and broad tmibilical cord, have been described by John 
Muller and R. Wagner. 

A great many ova at the end of the first month have been 
described. The ovum of that period is about the size of a 
pigeon's egg ; the embryo itself is 1 cm., or ^ of an inch, long, and is 
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already larger tlian the ■umbilical Tesicle, and resemblea the 
embiyoB of other animola. It is much curved, has still the bran- 
chial arches, a diatinct tail, aud only a trace of eitremitiee. The 
umbilical cord is quite short, and the opening in the abdominal 
walls not very lai^. The accumulating liquor amnii commences 
to separate the body of the erabiro from the amnioa. 

Second month.— In this period the ovum undergoes very great 
changes. It acquires the sixo of a hen's c^g ; the embryo ia from 
2 J to 3 cm., or -98 — 1'2 inches long, and weighs about 4 gram., or 62 
grains. The embryo has already its permanent shape, the extremi- 
ties have distinctly separated into their three portions, the 
umhihcal cord is longer, and the intestine still extends into it. Id 
the clavicle and inferior maxillary bone the first centres of ossifica- 
tion appear. 

Third month. — The ovum is of the size of a goose's egg ; the 
embryo is from 7 to 9 cm., or 2-7 toZ'b inches, long, and weighs from 
5 to 20 gram., or 77'5 to 310 grains. The intestines are retracted 
from the umhilical opening, and centres of ossification are found in 
most of the bones ; the fingers and toes with their nails are dialiQctly 
discernible, and the external genitals begin to assume the sexual 
distinction, 

Foitrth month.— The icetuB is from 10 to 17 cm., or 6'6 inches, long, 
and weighs as much as 120 gram., or 1860 grains. The sex can now 
be distinctly recognised. 

Fifth numth.—'The fcetus is from 18 to 27 cm., or 7 to 10-5 inches, 
long, and weighs on aa average 284 gram., or 4402 grains. The skin 
is less transparent. Hair is growing oa the head, aud lanugo over 
the whole body. 

-Sirfft month.—With a length of from 28 to 34 cm., 11 to 13 
inches, the fcetus has a medium weight of 634 gram., or 9827 
grains. Fat begins to be deposited in the subcutaneous connective 
tissue, but it is still small in amount bo that the skin is as yet quite 
wrinkled. The head is disproportionately large ; the fontanelles 
and sutures are widely opened. A fcetus bom at this time makes 
inspiratory movements, moves its limbs, but dies in a very short 
time. 

Seventh month.— The ftetus is from 35 to 38 em., or 137 to 15 
inches, long, and weighs 1218 gram., or 42 oz. The eyelids are 
separated, the whole body is on account of the scanty development 
of fat, thin, the skin red and covered with vemii caseosa, A fcetus 
bom between the twenty-fourth and the twenty-eighth week some- 
times moves the limbs with some strength, but cries with a feeble 
voice, and even though very careful attention is paid to it, almost 
always dies in the first few hours, or at the moat days, after birth. 

Fij/hih month.— The foetus is from 39 to 41 cm., or 15 to 17 
inches, loug, and weighs on an average 1567 gram., or 49 oz. The 
pupillary membrane is disappearing, and the external skin mi 
tains its red colour. The fcetus ia still thin, and has a senile 
aspect. However, children bom at this time (twenty -eighth to 
Ihirty-socond week) may under favorable circiunstances be kept 
alive, but they very freqiiently die, and from slight causes. 

Ninth monih.—Tha length of the fcetus is 42 to 44 cm., or li 
1? inches, its medium weight 1971 gram., or 62 oz. The great 
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defvelopmenk of fat contributes to give the body a rounded shape, and 
the face loses its wrinkled appearance. Children bom in the 
thirty-second and thirty-sixth week show a far greater mortality 
than those bom at term, but under favorable circumstances they 
are, as a rule, kept alive. 

Tenth month, — In the first weeks of the tenth month the foetus is 
from 45 to 47 cm., or 17*5 to 18'5 inches, long, and weighs 2334 gram., 
or 82 ozs. The lanugo gradually disappears, but is still almost 
everywhere distinctly visible, and most so on the shoulders. The 
nails have not yet reached the tips of the fingers, the cartilages of 
the ears and nose are soft, the skin is still red, but smooth and full. 

Towards the end of the tenth month the foetus acquires all the 
characteristics of the mature child and can no longer be distinguished 
from it. 

2. The Fcetus at Term 

The characteristic marks of a mature foetus are the following : — 
It is, on an average, 51*2 cm., or 20 inches, long, and weighs 
3275 gram., or 64 lbs. The skin is white ; the fine laiiugo is visible 
only on the shoulders, and has disappeared from every other part ; 
the child is more or less covered by vemix caseosa (a whitish grease, 
formed of thrown-off epithelium, fine lanugo, and the secretion of the 
sebaceous glands). The hair of the head is usually dark, from one to 
one and a half inches long ; the cartilages of the ear and nose feel 
hard ; the nails also are usually hard, homy, and project at least in 
the upper extremities over the tips of the fingers. The umbilical 
cord is inserted somewhat below the middle of the body. In males 
the testicles can be felt in the thick wrinkled scrotum ; in females, 
the labia majora are closely approximated ; often, however, the labia 
minora are visible. The craiual bones are hard, they lie close to 
each other (the sutures are narrow), and the ossific centre of the 
lower epiphysis of the femur is about -J- cm., or ^ inch, in its 
greatest diameter. The child cries immediately after birth with a 
loud and powerful voice, and actively moves the extremities. It also 
passes urme and meconium. *The latter is of a blackish or brownish- 
green colour, and consists of mucus, intestinal epithelium, bile, 
epidermic scales, and lanugo (Forster, * Wien. Med. W.,' 1858, No. 32). 

The head of the child, being its most voluminous and most 
unyielding part, is of special importance in the mechanism of 
parturition, and therefore requires a more detailed consideration. 

The face appears to be very small in proportion to the cranium. 
This latter is formed by the two frontal bones, the two parietal 
bones, the squamous portion of the occipital bone, and at the sides 
by the temporal bones and the large wmgs of the sphenoid. All 
these bones have not grown to one another, but are separated from 
each other by spaces, the so-called sutures. The following sutures 
are distinguished : 

1. The frontal suture, between the two frontal bones. 

2. The sagittal suture, between the two parietal bones. 

3. The coronal sutures, one on each side between a parietal and a 
frontal bone. 

4. The lambdoidaJ sutures, one on each side between an occipital 
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and a parietal bone. The serrated temporal sutures, by which the 
squamous portion of the temporal bone is connected with the 
parietal bone on each side, cannot be felt on heads covered bj 
the soft parts, the temporal muscle especially covering them. 

At the place where the two coronal, the frontal, and the sagittal 
sutures meet, the bones present greatly rounded-off angles, and a 
large space is formed in the bony walls of the head, which is called 
the largo fontanelle. It has the shape of a trapezium ; its angle, 
formed by the meeting of the two frontal bones, is much more acute 
than that between the two parietal. The small fontanelle does not 
consist of a true membranous gap, but its place is marked only by 
the meeting of the sagittal suture with the lambdoidal sutures. At 
the ends of the lambdoidal sutures, close to the mastoid portions of 
the temporal bones, there are two distinct intervals in the cranium, 
the lateral fontanelles— /cmf. Chsaerii. 

To determine the size of the foetal head, the following measure- 
ments are taken : 

1. The antero-posterior diameter, between the glabella and the 
most prominent point of the occiput, 4*62 inches, or llf cm. 

2. The larger transverse diameter ; the greatest distance in a 
transverse direction, measures 3*64 inches, or 9^ cm. 

3. The smaller transverse diameter, the largest transverse 
distance between the two coronal sutures, 3*14 inches, or 8 cm. 

4. The oblique or large diameter, from the chin to the most 
distant point of the cranium close to the small fontanelle, measures 
5*31 inches, or 13^ cm. 

5. The vertical diameter, between the vertex and occiput, which in 
the living child cannot be accurately measured, from 3*74 to 3*93 
inches, or 9 J to 10 cm. The circumference of the head is 34^ cm., or 
13*58 inches. 

There are, however, considerable individual deviations from the 
above-given average measurements ; generally the heads of male 
children are a little larger than those of female, and the children 
of older pluriparse have greater measurements than those of young 
primiparee. 

3. The Nutrition and Circulation of the Foetus 

The nutrition of the fecundated ovum is at the first carried on by 
mere osmosis. The nutritive irritation, which the ovum embedded 
in the uterus exerts, causes an increased supply of nutritive 
material and the structureless primitive villi of the chorion enlarge, 
as Kiwish says, ''the surface for absorption, and are more 
permeable also for liquids on accoimt of their delicate formation. 
The activity thus roused immediately converts a part of the 
absorbed fluid in the ovum into cells, that is, the embryo, as it were, 
crystallizes out of it." 

As soon as the primitive vascular system is developed the 
omphalo-enteric vessels absorb the nutritive material contained in 
the vitelline vesicle and bring it to the embryo. 

The most important change, however, takes place when the 
allantois has brought the foetal vessels to the serous membrane 
which becomes the exochorion. Their great development at the 
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placental insertion and the immediate prolongation of the villi of 
the chorion into the maternal sinuses allow of such an extensive 
interchange of the gases and liquids of the two bloods that the 
respiration and nutrition of the foetus become thereby possible. 

[It is not exactly known what kind of interchange tnis is ; how- 
ever, it appears almost certain that the red blood-corpuscles of the 
f cetus give ofE carbonic acid and receive oxygen, and that the plasma 
of the foetal blood so exchanges its constituents with those of the 
mother's blood that the final products of the tissue metamorphosis 
of the foetus enter the blood of the mother, and the highly organized 
combinations which the maternal blood has derived itom the chyle 
enter the foetal blood. An immediate and direct mixing of the 
two kinds of blood nowhere occurs ; they are separated by the epithe- 
lium lining the villi of the chorion. Eeitz (' Centralblatt f . d. Med. 
Wissens.,' No. 41, 1868, p. 655) after injecting a gravid rabbit 
with cinnabar found the colouring particle also in the blood of the 
foetus, and especially in the capillaries of the pia mater. According 
to Cohnheim's observations on the migration of the white blood- 
corpuscles from the vessels, such a passage, undoubtedly connected 
wiui the white blood-corpusdes, is easily intelligible, and conse- 
quently cells of the maternal blood would also enter into the 
circulation of the foetus.] 

The nutrition of the foetus is almost exclusively carried on by the 
placenta, and not by the liquor amnii whidi chiefly contains 
products of a retrogressive metamorphosis and only very little 
albumen. As regards the respiration of the foetus, ffluger 
correctly draws attention to the less amount of movement (heat and 
work) performed by the foetus, and the consequently smiaUer 
quantity of oxygen required by it then as compared with extra- 
uterine life. The foetus is suspended in a -^medium the heat of 
which corresponds to about that of its own blood, does not receive 
into its intestinal canal nor into its lungs cold substances to be 
heated therein, nor does it lose heat by radiation or by evaporation, 
either at the surface of its body or through the lungs. The work of 
the muscles, too, is proportionately small. Active movements are 
easily executed in a liquid the specific gravity of which is the same as 
that of its own body. The respiratory muscles are not in action, and 
the heart alone is powerfully at work. Nevertheless the foetus does 
respire — that is to say, there is a consumption of oxygen; we 
conclude that this is so irojR the known fact that an interruption of 
the foetal circulation, when the placenta is not replaced by the limgs, 
always causes death, and this occurs at a time when the want of 
nourislmient cannot possibly prove fatal ; and again on examining 
the bodies of those who have died from such a cause -there are the 
unmistakable signs of death from asphyxia. 

It has also been proved that the foetus makes respiratory move- 
ments when its co^nmunication with the placenta is interrupted 
(Vesal) ; and, on the contrary, the new-bom child ceases to inspire, 
becomes apnoeic, when oxygen is supplied to it in another way than 
by the lungs (Mayow). 

From this we may conclude that the foetus inspires as soon as it 
feels the want of oxygen, and that during intra-uterine life oxygen 
is supplied by the placenta. Pfluger has also experimentidly 
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Btown from tlie colour of the blood that the foetus 

Tho circulation of tlio blood in the fcetua takes pliLce in the 
following way : — TLe umbilical arteries, the principal tt'nainationa 
of the iliac art«riea, convey the blood through the umbilical cord 
into the placenta, and in the chorion Tilli the inter-changea 
with the maternal blood occur. The umbilical vein collects the 
blood Buitable for the nutrition and respiration of the ftBtue from 
the placenta, and brings it through the umbilical cord to the 
liver (for the Bake of brevity we shall call this blood arterial, and 
that which has circulated in the fcetua venous, although neither ot 
them eiactly corresponds to the arterial and venous blood of 
extra-uterine Hfe). A part of it circulates through the liver, 
another portion passes through the ductus venosus Aiantii directly 
into the inferior vena cava, and both these miied enter tho right 
auricle, together with the venous blood returning from the lower 
half of the body. At an earlier period of fcetal life the inferior 
vena cava opens opposite the septum of both auricles into the 
left as well as into the right auricle, but its blood chiefly enters 
the left on account of the greater development of the Eus- 
tachian valve on the right side of the septum. In the second 
half of fatal life the Eustachian valve becomes smaller, whilst, 
through increased development of the valve of the foramen 
ovale, tho blood current of the inferior vena cava is more and 
more exclusively directed into the right auricle. At that time, 
therefore, its blood is partly mixed with that of the superior Tens 
cava, 80 that mixed blood enters the right ventricle as well as the 
left auride. The greater part, however, of the venous blood, which 
returns by the superior vena cava from the upper half of the body, 
enters the right ventricle and is hence forced into the pulmonary 
artery. But since a pulmonary circulation (in the true signification 
of the word) does not yet exist, only about half of the blood from 
the right ventricle enters tlie pulmonary artery, whilst the other 
half is poured through the ductus BotalH into the descending aorta. 
This latter contains blood from three different sources. The left 
auricle receives only a relatively small quantity of blood from the 
yet undeveloped pulmonary vcina. It obtains its chief supply 
through the foramen ovale, through which, as stated above, tho 
current of the inferior vena cava passes j this is chiefly arterial 
blood, though not quite unmixed. Hence this blood passes throngh 
the left ventricle into the first portion of the aorta, so that the 
carotid and subclavian arteries are supplied chiefly with arterial 
blood. Beyond the origin of those arteries the more venous blood 
of the right ventricle, and chiefly derived from the superior vena j 
cava, enters through the ductus BotaUi into the descending aorta. 
Therefore the umbilical vessels and the lower half of tho trunk are 
supplied with more venous blood than arterial, chiefly by the force 
of the right ventricle. 

These conditions, however, are at once altered at the birth of the 
child. By the first respiratory movements the lungs are eitpanded 
and thereby the pulmonarjj arteries dilated. Hence the blood of 
the right ventricle is exclusively forced into the pidmonary artery. 
In consequence of this a far hirgex quantity ot blood, after being 
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arterialised in the lungs, is returned to the left auricle. The 
pressure of the blood in the left auricle is now increased ; at the 
same time, through the cessation of the placental circulation, less 
blood enters from the inferior yena cava into the right atiricle, 
and thus the pressure of the blood in the latter is lessened, 
so that the pressure in both the right and left auricles is equal. 
If, howeyer, that of the left auricle predominate, the passage of its 
blood into the right auricle is prevented by the peculiar formation 
of the valve of the foramen ovsde (experiments of Kehrer, loc. cit., 
p. 98). 

We have seen, also, above that the pressure in the descending 
aorta, which controls the whole placental circulation, is due to the 
contractions of the right ventricle, which forces the blood through 
the ductus Botalli. When the pulmonaiy circulation commences, 
suddenly a new and large chiuinel is opened for the current 
of the blood of the right ventricle, the pressure in the right heart 
diminishes, and the ductus Botalli is narrowed by the contractions 
of its own walls. The walls come together and unite without 
the formation of a thrombosis. This takes place with greater 
certainty since the blood pressure in the left heart, which might 
keep the duct pervious, then only increases, after that in the 
right heart has diminished. Exceptionally only the ductus Botalli 
remains pervious, and this is especially tne case when in pulmo* 
nary atelectasis ihe pressure iq the right heart is not at all or 
only inconsiderably diminished. Since in extra-uterine life the 
pressure in the left heart veiy soon becomes greater than that in 
the right, we find, in children who have lived for some time, the 
aortic end of the duct wider than the pulmonary. With the closure 
of the ductus Botalli the force of the current in the descending aorta 
and in its branches must be suddenly very considerably lessened, since 
it had been maintained principally by the right heart. Were the 
placenta even to remain in connection with the child, the long placental 
circulation could not be sufficiently supplied. Consequently 
thrombi form in the two umbilical arteries, whilst the umbilical 
vein is commonly only greatly contracted. Even the rapidly in- 
creased pressure in the left heart is unable to maintain the 
slackened placental circulation. In this way, at the birth of the 
child, the circulation is established as it is observed throughout the 
whole of extra-uterine life. The ductus venosus Arantii contracts 
like the umbilical vein with the cessation of the placental circula- 
tion. As a rule, the ductus Botalli is obliterated as soon as the 
pulmonary circulation is established, whilst the foramen ovale some- 
times remains open for a longer period, without there being, for the 
reasons given above, any intercommunication between the blood of 
the two auricles. 



4. Presentation^ Position, and Attitude of the Fcstus within 

the Uterus 

Bt the presentation (situs) of the foetus is meant the relation of 
its longitudinal axis to that of the uterus. If both approximately 
coincide the foetus is said to be placed longitudinally, if the two axes 
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cross each other it U eaid to be eituat^d transversely, uiid, according 
to whether the cephalic or pelvic end presents, cephalic or pelvic 
presentation. 

By the position (pogilui) of the child is indicated the vaxioua 
relations which, after the situation has been determined, a certain 
part of the fcetus (e. a. the back) has to certain sides of the uterine 
walls. If the f cetns is longitudinaDy situated the position of the foetus 
with the bock directed to the left uterine wall is called the first, and 
that with the back directed to the right uterine wall the second 
position. A subdivision is made, according to whether the back is 
more in front or behind, and the first subdivision is when the back 
is more in front, the second with the back more behind, so that, e. g., 
the back to the left and in front woiild bo the first subdivision of 
the first position. 

By the attitude (liahilag) of the fcetus within the uterus is under- 
stood the position of one part of the body in relation to another. 

The attitude is the following :^The fcetus is bent over the abdo- 
minal surface, so that the whole vertebral column forms an arch 
with the concavity forvrards. The chin resta upon the chest, the 
thighs drawn up to the abdomen. The legs are fleied, and the 
feet so stretched that the dorsiun of the foot is drawn up 
to the leg, and the heel is the lowest. The arms are placed on the 
sides of the chest, and the forearms are crossed, or close to each 
other in front of the chest. In the space between the upper and 
lower extremities the umbilical cord is, as a rule, situated. Thia is 
the normal attitude, which, however, frequently varies during preg- 
nancy, although these variations are inconsiderable and only tem- 
porary. 

Only very rarely during the course of pregnancy are we able to 
prove, as continuing for any length of time, that the head is 
extended so that the occiput rests upon the back, a variation from 
the normal attitude whicli is oftener observed constituting a face 
presentation during parturition. 

Whilst ia the vast majority of cases the fcetus presents at birth 
by the head, yet during pregnancy this presentation is by no means 
constant, but subject to frequent changes, although even during 
pregnancy head presentations are by far the most frequent. 

This change of presentation occurs more easily and more fre- 
quently during the early months of pregnancy. It is more often 
observed in pluripane than in primiparae, in the former often just 
before delivery, whilst in primiparte it very ciceptionaDy occurs 
during the last three weeks of gestation. The heavier the child the 
less oft«n are these changes of presentation met with ; a contiucted 
pelvis favours its occurrence. 

Transverse presentations most frequently change into head pre- 
sentations ; the reverse is not quite so frequently, yet sufficiently 
often, met with. The change from a pelvic to a head presentation ia 
likewise very frequent ; the converse also is not rare. 

The change from a pelvic to a traasrerso presentation and the 
converse is relatively seldom met with. 

It happens far more frequently that the position of the child is 
changed. Since head presentations are the most frequent of all, it 
ia natural that this should be most often observed in them, yet in 
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peMc presentations it is not a rare occurrence. The position is, as a 
rule, constant only when the head is firmly placed in the true pelvis. 

Since the time of Hippocrates it has been commonly taught that 
up to the seventh month the foetus is placed with its pelyic end 
downwards, but that it then suddenly turns so as to present by the 
head. This notion of the cidbute (which also is found amongst the 
Chinese) was imiversally accepted up to the period of the great 
anatomists. 

Bealdus Columbus (1544), the pupil of A. Yesalius, was the first 
to speak against it. But only Smellie (1751), Solayris de 
Benhac (1771), and Baudelocque (1781), succeeded in entirely 
superseding that teaching, and from that time until very recently the 
opinion was prevalent that the f oefus is originally placed with the 
head downwards, and that this position is maintained unchanged 
during the whole period of gestation. Onymus also shared in ^lat 
opinion Q D. m. i. de naturaH foetus in utero mat. situ.,' Lugd. Bat., 
1743), and deserves to be mentioned because he appears to have 
been the first to observe the changes in the foetal position by repeated 
examinations of pluriparse, in whom the internal os was widely open. 
He found that in forty-three pregnant women in twenty-seven 
only the foetal position remained unchanged up to birth, and he 
explained the normal head presentations as well as the other posi- 
tions and their changes as due to the laws of gravity. Eecently 
Scanzoni was the first to speak against the imchangeableness of the 
. foetal position during gestation, and he modified the old notion of the 
cuQmte in so far as he has stated that breech presentations are more 
frequent at an early period than towards the end of pregnancy, and 
that the change to the head presentation gradually takes place within 
the last months. Hecker then again drew attention to the subject, 
and showed by a series of observations that in the latter period of 
pregnancy the position and presentation of the foetus are by no 
means as constat as they are generally supposed to be, that there 
are not only changes from a breech to a head position, but also the 
reverse. Similar observations, partly made at the same time as 
those of Hecker, were published in greater number by Crede, and 
later by Heyerdahl, VaJenta, and Schroder. Lately Schultze, and 
after him Honing, have tried to elucidate this question by almost 
daily examinations. From the results they obtained, as well as from 
our own observations, the above data of the position and presenta- 
tion of the foetus have been formulated. The constancy of position 
in primiparee during the last three weeks, which Schultze and 
Honing also (in part) found, we could not altogether affirm. 
Of 214 primiparsB examined by ourselves (including 4 cases 
with contracted pelvis) we found in 81 (and in one of these twice 
even) changes of position at that time. There was a change from 
a transverse to a head position six times, from a transverse to a breech 

C'tion once, from a head to a transverse position once, and from a 
ich to a head position once. 
Before we quit the subject of the position and presentation of the 
foetus, we must first answer the question how it is that the head 
presents so disproportionately often. To explain this fact the 
most varied hypotheses have been adduced at all times, and it would 
lead us too far to give a detailed exposition of them. We would 
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refer the reader for tliat purpose to the historical part of a paper by 
Cohnstein (* M. F. G./ B. 81, p. 141). We shall only mention that 
in recent times two opinions hare especially been contended for. 
The one, suggested by Aristotle^ tries to explain the position of the 
foetus by means of the laws of gravity ; the other, supported by 
Simpson with a great deal of ingenuity, says that the foetus makes 
reflex moyements as long as it is in an uncomfortable position. Its 
most comfortable position, if its shape be compared with that of the 
uterus, is with the head downwards. If it is not in this position a 
greater pressure is exerted on it by the uterine walls. This pres- 
sure causes reflex movements, and they continue until the most 
comfortable position — head presentation — is found. Others 
(Crede, Kristeller) thought the head position was dependent upon 
uterine contractions. 

To decide this question, it is first of all necessaiy to determine 
how the foetus lies if solely tmder the influence of gravity, for 
the foetus in the uterus is, as well as all other things, subjected to 
the laws of gravity. In very numerous experiments, made first by 
Duncan, and then by Veit (loc. cit., p. 256) and Honing (loc. cit., 
p. 93), in which a foetus recently d^d was allowed to swim in a 
balloon filled with salt water of a specific gravity equal to that of 
the foetus, it was seen that the head lies lower than the breech, and 
that the right shoidder looks downwards. The foetus lies in the posi- 
tion (only the right shoidder somewhat lower down) as represented 
in F^. 7 after M. Ihincan, (Obstetric Bes., p. 26). This position 

Fia. 7. 




is doubtless due to the greater weight of the head and the liver. 
That Kehrer (*Beitrage,' &c., p. 109) did not find the centre of 
gravity of the foetus nearer to the upper half of the body is no 
proof that the above explanation is wrong, and Duncan has shown 
(* Obst. Ees.,' p. 22, Annotations) that the specific gravity of the head 
is greater thaji that of the decapitated trunk, and Kehrer himself 
has observed (1. c, p. 110) that the head has a greater tendency than 
the breech to assume the downward position. Poppel, however, 
has found the centre of gravity to be nearer to the cephalic end. 
However, the observations made by Veit on floating foetuses have 
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shown that the foetus, if no other force act upon it, is placed with 
the head, not in the vertical line, but obliquely downwards. 

Let us now consider the position of the uterus relatiyelj to the 
horizon in the yarious positions of the woman. In the erect 
posture the axis of the uterus, which correctly enough may be said 
to coincide with the axis of the inlet, and with the usual pelvic 
inclination of 55°, makes with the horizon an angle of 35°. The 
uterus lies so obliquely to the horizon that it is not its internal 
OS, but a spot in the anterior uterine wall, which occupies the lowest 
position. If the back of the foetus lies in front, it follows that 
in the erect posture of the woman, since the head cannot deviate 
backwards, the head must lie in consequence of the laws of 
gravity alone upon the os uteri in the way shown in Fig. 7. If the 
back of the foetus is quite to one side, the head must, according 
to the laws' of gravity, deviate somewhat to the other side. But 
in the erect posture, since the foetus floats with the right side lower 
down than the left, the back of the child must lie to the left and 
behind ; consequently, if the position of the foetus is solely deter- 
mined by gravity, the head must deviate in the erect posture of 
the woman from the os uteri or inlet somewhat to the right. 

If the woman lies on her back the axis of the uterus makes an 
angle with the horizon of about 55°. The uterus is now situated 
far more vertically than in the erect posture. Now, if gravity 
alone determines the position of the foetus, the back must lie to the 
right and behind, and the head deviate somewhat to the left. 

Although the statements just made are based only on experi- 
ments made by floating a foetus in water, but otherwise constructed 
on theory, yet experience has actually shown that the foetus is usually 
placed with the head somewhat deviated laterally from the inlet 
when the walls of the uterus are very soft and flaccid, when its 
shape is very changeable, and when the uterus influences the 
position of the foetus as little as possible. But if the uterine walls 
are firmer, and if the transverse diameter is shortened by actual 
contractions, a lateral deviation now becomes impossible, and the 
head must consequently remain upon the brim. In primiparse the 
uterine walls are of themselves much more firm and resisting, and 
in the last weeks already contractions occur. Consequently the 
head lies during the latter period of gestation on the brim, and 
usually even enters the true pelvis. In pluriparse also, if the uterine 
walls are firm during pregnancy, or if slight contractions occur, the 
head equaUy lies on the brim. But if the walls are very flaccid 
the head, as a rule, deviates te one side, and assumes only the 
straight position when the first contractions occur which shorten 
the transverse diameter of the uterus. 

In order te give a diagramatic representation of the usual con- 
dition, we have above only considered the positions when the 
woman is in the erect posture or lying horizontally on the back. 
In point of fact, however, a number of other positions have still 
te be considered. The recumbent posture, with the upper half 
of the body somewhat elevated, will still better explain the above- 
mentioned conditions, since by it the uterus is still more vertically 
placed. It is different, however, in the lateral posture. The 
fundus of an especially easily movable uterus may, in the lateral 
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posture, faJl ao tax to one sids tlist it lies even lower down tliSiQ 
tlie lower uterine segment, which by a lever action is drawn some- 
what to the oi)posite side. Were the fcetua to follow the laws 
of gravitj, its head would now fall into the fundus Qnd a pelvic 
position would be established. Towards the end of gestation, in 
primiparas at least, this is, as a rule, prevented, because the uterus 
gmsps the foatus so tightlj that a change of position is impossible 
(a.s stated alreEidy, it is very rare in primiparm during the last three 
weeks). In pluriparffi, as well as at an earlier period of pregnam^, 
it is probable that in this way at first transverse and then pelvic 
positions arise. It is, however, not denied that it may often be 
caused by active movements of the fcetus, and that it occasionally 
occurs under suitable conditions, as in the case of P. Muller, where, 
in a primipara with by no means flaccid uterine walls the fiBtus 
turned sis times in five days under active movements. 

It would lead ua too far to refut« each objection individually 
which from many a side is made against the dependence of the 
position of the fcetus upon the laws of gravity. All we can say 
is that the same objections again and again appear, although 
Battlehnor and Duncan have, now fifteen years ago, refuted tbe 
most weighty of them. It is no proof against this that in the 
earlier months, in living or recently dead fcetuses (in putrid foetuses 
the centre of gravity tinges according to Veit's eitperimenta) the 
pelvic position is the more frequent, though here the laws of 
gravity ought especially to influence the presentation. We have 
seen that at an early period of pregnancy the tendency to changes 
iu the fcetal position is very great, and all those conditions which 
are able to alter the position of the head will act more easily and 
more frequently. It must also he added that pelvic position of 
the immature fcetus often arises, according to Scanzoni, in the 
way of the so-called self-evolution from head positions with lateral 
deviation. 

As regards the foetal attitudes and th^ changes, it has already 
been shown that in the erect posture the back of the fcetus must 
be directed forwards and to the left, and in the recumbent posture 
backwards and to the right. The natural conclusion would be that, 
unless the pelvis or the uterine walls impede the movements of the 
foetus, the presentation roust change with each altered posture of 
the mother. Honing observed even directly that the first head 
position was converted into the second when the mother lay down, 
and viee versd. 

The cause of the normal attitude of the fcetus will simply be 
found in the peculiar direction in which the ftetus develops. 
At the earliest period of development the fcetua is strongly bent 
over its longitudinal axis, and preserves the curved attitude 
until other active causes modify it. Therefore, not the flexion 
of the head with the chin to the thorai, but its extension, as 
seen in face presentations, demands an explanation. 

D. — M01.TIP1.E PBBONANCY 



THE OVUM AND ITS DEVELOPMENT 88 

Such a multiple pregnancy may arise in seyeral ^(vbts. 

1. From one ovum several foetuses develop. Tne ovum then 
contains either two germs which fecundated at the same time 
continue their simultaneous evolution, or one germ has by division 
given rise to the formation of several foetuses. 

2. One Graafian follicle may contain several ova, which after the 
rupture of the follicle are fecundated at the same time. 

3. Several Graafian f oUicles, either of one or both ovaries, may 
simultaneously rupture during menstruation, and the expelled and 
fecundated ova develop together in the uterus. 

The relations of the membranes also vary according to the 
different origins of the multiple pregnancy. 

The decidua vera, which is noticing else but the proliferating 
mucous membrane of the uterus, must in aU cases of multiple 
pregnancy necessarily be common to the several foetuses, because 
the mother has only one uterus. The only exception is in cases of 
uterus bicomis or septus. 

The decidua reflexa is simple when the several foetuses are 
derived from one ovum, or when the several ova have been imbedded 
in the mucous membrane in close apposition. If the ova adhere to 
several places, each one is covered over by the proliferating mucous 
membrane, and thus obtains a separate reflexa. 

The foetuses have the same chorion if they are derived from the 
same ovum ; those from different ova have always separate choria, 
which may, however, greatly atrophy at the place of contact of the 
two ova. 

The amnion, which is formed neither from the mother nor from 
the ovum, but from the embryo itself, and is only the prolongation 
of the abdominal walls of the embryo, must consequently be 
multiple in several foetuses. In rare cases two foetuses are foimd 
lying in one amniotic cavity. Then the vessels of the imibilical 
cords of the two foetuses are for some distance from the placenta 
covered by the same amnion, so that the cord with two sets of vessels 
at the placenta divides into two at some distance from it. 

The cases of simple amnion may partly depend upon laceration 
and subsequent atrophy of the originally existing septum. But 
where the twin pregnancy is due to the division of the germ the 
full development of the two amnia may have been equally impeded 
by a close approximation of both embryoes, as imder like circami- 
stances double monsters are formed. 

The placentffi also are originally always separate, since in all those 
cases each embryo forms its own aUantois, which, independently of 
the other embryo, grows towards any spot in the periphery of the 
ovimi. In different ova they may, but in a simple ovum they 
always must, be so close together that they more or less intimately 
coalesce. In the simple ovum there is, according to Hyrtl, always 
an anastomosis between the umbilical vessels of the embryoes. 

Triplets also may form in the various ways mentioned above. 
Crede showed a triplet ovrmi with a common chorion; Pfliiger, 
Groh^ and Schron have found three ova in one follicle, and Scharlau 
showed a triplet ovum, each of which had a separate chorion and 
also a separate placenta. More frequently triplets develop from 
two ova. Twins are most frequently derived from different 
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OYa (3r times in 126 cases from tlie same ovum, 95 times from 
different ova, Spaeth). Derived from the same ovum, the twins 
have consequently a common chorion, never different sexes, and 
frequently show a striking similarity of bodily formation and of 
mental aptitude. (Each of the two pairs of twins of Shakespeare's 
* Comedy of Errors' is to be supposed to have arisen from one ovum.) 

Twin pregnancy is not very rare. Amongst 13,000,000 births 
Veit found one twin pregnancy in 89 births; triplets were 
bom once in 7910, and four once in 371,126 cases. Five at a birth 
are still more rare, and there is no authenticated case of a stiU 
greater number of foetuses at one birth. In the greatest number 
(64 %) of all cases the twins have the same sex. 

The weight and size of the twins are almost always beneath the 
average, even if they are bom at term, which is commonly not 
the case. Three or four foetususare usually still more feebly de- 
veloped and have very little chance of living. 

Very frequently the foetuses are tmeqiially developed. It also 
occurs that one foetus prematurely dies and is then flattened by the 
pressure of the other growing one and dries up. At birth this 
prematurely dead mummified and flattened twin foetus (Jostus 
papyraceus) is expelled with the membranes. In some cases one 
of the twins is expelled prematurely, whilst the other remains and is 
bom at term. 

It is still a doubtful matter whether multiple pregnancy is 
effected by one coitus or whether several such acts are required, 
also with what interval between two coitus impregnation is still 
possible. 

Superfecundation, that is, the impregnation of several ova of the 
same period of ovulation, is, at any rate, possible ; there is no plau- 
sible reason why the possibility should be denied. 

Superfoetation, that is, the impregnation of several ova of 
different periods of ovulation, is, as a nue, impossible, because after 
the impregnation of an ovum ovidation ceases imtil after delivery. 
Yet the question whether it is possible that during gestation ova 
may be expelled from the ovary is not definitely decided. The 
occurrence of such a superfoetation is not yet confirmed by any 
authenticated case ; there is no absolute impossibility of such an 
event. 

E. — THE DURATION OP PREGNANCY 

1. The duration of pregnancy in the human female varies. In 
the great majority of cases it lasts from 265 to 280 days, on an 
average about 271 days. Since the day of the actual conception, 
that is, the day when the sperm has entered the ovum, is never 
accurately known, and the day of the fruitful intercourse only 
rarely so, we have, for determining the time of delivery, only the 
occurrence of the last menstruation. If from that day wo count 
three months backwards, then add seven days, there will, as a rule, 
be an error of only a few days. Exceptionally there may be, in this 
way of calculating, an error of several weeks. 

To calculate from the time when the mother perceived the first 
foetal movements is much less accurate. Most frequently this 
takes place towards the twentieth week ; according to Ahlfeld in 
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primiparsa on an average at tlie 137tli, in pluriparsB at the 180tli 
day and, therefore, twenty to twenty-two weeks would have to be 
reckoned from that time. But the fiSrst foetal movements are some- 
times perceived before the eighteenth, in other cases after the 
twentieth week, so that this mode of reckoning is chiefly of value 
as a check. 



lAteratur^. — Valentin, Handbncb der Entwickelnngsgeschichte des Menschen. 
Berlin. 1835. — K. Waj^er, Lehrbnch der Physiologie. Al)th. I. Leipzig, 1839, 
und Icones pbys. — Biscboff, Entwickelungsgescbichte der Saagetbiere und des 
Henscben. Leipzig, 1842. — Coste, Uistoire g^n. et part, du ddvel. d. corps org. 
1847-1859. — KOlIiker, Entwickelnngsgescbicbte d. Menscben nnd der b5bern 
Tbiere. Leipzig, 1861. — Biscboff, Beweis d. v. d. Beguttung nnabb. per. Reifnng 
und Losl. der £ier der Saagetbiere a. d. Menscben. Giessen, 1844. — Pfluger, 
Unters. ana dem pby^iol. Laborat. za Bonn. Berlin, 1865, p. 53.— J. F. ]U>b* 
stein, Essai sur la nutrition du foetus. Strassb., 1802. Teutscb von Th. F. A. 
Kestner. Halle, 1804. — Tb. Biscboff, Beitr&ge zur Lebre von den Eibiillcn d. 
menscbl. Foetus. Bonn, 1834. W. Hunter, Anatomia ut. bum. grav. illostr. 
Birm., 1774. — Robin, M^moire, &c. Arcbives g^n^r., Juillet, 1848, p. 265. — R. 
Wagner, Meckel's Arcbiv f. An. n. Pbys., 1830, p. 73.— Hegar, M. f. G., B. 21. 
Snppl., p. 1.— Eigenbrodt u. Hegar, M. f. G., B. 22, p. 166.— Dobm, M. f. G., B. 
26, p. 120. — Fricdlander, Pbys. anat. Unters. ttb. d. Uterus. Leipzig, 1870, p. 7, 
&€. — Winkler, Tcxtur, &c., in d. Adnexen d. menscbl. Eies. Jena, 1870. — Hegar 
u. Maier, Vircbow's Arcbiv, 1871, B. 52, p. 161.— E. H. Weber, Hildebrandt'a 
Handbncb der Anatomic. 4 Ausgabe, 1831, B. 4. — Seiler, Die Gebarm. u. d. £i 
des Menschen. Dresden, 1832. — Schroeder van der Kolk, Verb, van bet K. 
Nederlandsclie Institut, 1851, p. 69. — ^Virchow, Ueber die Bildung d. Placenta. 
Ges. Abbandlungen. Frankfurt, 1856, p. 779.— Dobrn. M. f. G., B. 26, p. 119 
u. 122 (vergl. Hegar, M. f. G., B. 29, p. 1).— Ernst Bidder, Hoist's Beitrage zur 
Gyn. u. Geb. Tubingen, 1867, 2 H., p. 167. — Jassinsky, Vircbow*s Arcbiv, B. 
40, p. 341 (vergl. Dobm. M. f. G., B. 31, p. 219).— Ercolani, Delle glandule otri- 
oolari dell' utero, &c Bologne, 1868 (s. das aus dem Franzosiscben ubersetzte 
Referat des Autors Amer. Joum. of Obst, B. II, p. 121, und das Referat von 
Hennig. M. f. Geb., B. 33, p. 236.— Langhans, Arcb. f. Gyn., B. I, p. 317.— 
Winkler, Textur, &c., des m. Eies. Jena, 1870, p. 34. — Fricdlander, Pbys. anat. 
Unters. iib. d. Uterns. Leipzig, 1870. — Reitz, Strieker's Handb. d. Lebre von 
den Geweben. V, Leipzig, 1872, p. 1183.— Dobrn, M. f. G., B. 26, p. 116.— 
Winkler, Textur, &c., d. m. Eies. Jena, 1870. — B. S. Scbultze, Das Nabelbascben, 
^n constantes Gebilde in der Nacbgebnrt d. ausgetragenen Kindes. Leipzig, 
1861. — Soemmering, Icones embryon. hum. Francof., 1778. — Ecker, Icones 
pbys. Leipzig, 1^51—1859. T. 25, 26 u. 27.— Hecker, Klinik der Geburtsknnde. 
Leipzig, 1864. p. 22.— Ablfeld, Arcb. f. Gyn., B. II, p. 361.— Veit, M. f. G., B. 6, 
p. 104.— Siebold, M. f. G., B. 15, p. 337.— C. Martin, M. f. G., B. 30, p. 428. 
—Van Pelt, s. M. f. G., B. 16, p. 308.— E. Martin. M. f. G., B. 19, p. 76.— Stad- 
feldt, M. f. G., B. 22, p. 462. — Brummerstadt, Bericbt aus der Rostocker 
Hebammenanstalt. Rostock, 1866, p. 46. — Frankenbaiascr, M. f. G., B. 13, p. 
170, und Jcnaiscbe Z. f. M. u N., 3 Bd., 2 u. 3 Hef U— Spiegelberg, M. f. G., B. 
82, p. 276.— ScbrOder, Scanzoni's Beitrage z. Geb. u. Gyn.. Bd. V, Heft 2. 
— Kulp, De pelvi obliqua. D. i, Berol., 1^66, p. 10. — Hotb, Ueber die Verand. 
der Kopfform Neugeborner, &c. D. i, Marburg, 1868. — Kiwiscb, Geburtsknnde. 
Erlangen, 1851. 1 Abtb., p. 166. — Schwartz, Die vorzeitigen Atbembewegungen. 
Leipzig, 1858. — Kebrer, Vergl. Pbys., &c., p. 100. — Pfliiger, Arcbiv f. d. ges. 
Pbys., 1 Jabrg, 1 Heft, p. 59.— B. Schultze, Jenaiscbe Z. f. M. u. N. 1868. B. 
4, Heffe 3 u. 4^ und der Scbeintod Neugeborener. Jena, 1871. — W. Hunter, 
Anat. nt hum. gr. tab. illustr. Birm., 1774. Plate VI. — J. Simpson, Edinburgh 
Monthly Journal, Jan., 1849, p. 423.— Battlebner, M. f. G., 1854, B. 4, p. 419. 
— M. Dnncan, Edinburgh Medical and Surgical Journal, 1855, and Res. in 
Obst., 1868, p. 14 seq.— G. Veit, Scanzoni's Beitrage, B. IV, p. 279.— 
Hecker, Klinik d. Geb. Leipzig, 1851, B. I, p. 17, und 1864, B. II, 
p. 53. — Crede, Obs. de foetus situ inter grav. Lipsias, 1862 u. 1864. — Heyer- 
dah]» M. f. G., B. 23, p. 456.— ValenU, M. f. G., B. 25, p. 172.— Scan zoni. 



86 THE PHYSIOLOGY OP PREGNANCY 

Wiener mcd. Wochenschr., 1866, No. 1. — van Almelo a. Kuneke, M. f. G. 
B. 29, p. 214. — Schroeder, Schwang., Geb. u. Wochenbett. Bonn, 1867, p. 21. — 
Schatz, Der Gebnrtsraechanismas d. Kopfendlagen. Leipzig, 1868, p. 35. — B. 
Schultze, Unters. uber den Wechsel der Lagc n. Stell. d. Kindes. Leipzig, 1868. 
— Poppel, M. f. G., B. 32, p. 321, nnd B. 23, p. 279.— Hoening, Scanzoni's 
Beitrage, Bd. YII, p. 36. — Fassbender, Berl. Beitr. z. Geb.n. Gjn., B. I, p. 41.— 
H. Meckel, Ueber die Verb, des Gescblecbts, die Lebensfabigkeit n. a. w. Mnller's 
Archiv, 3, 1850.— Veit, Beitragt zur geb. Statistik. M. F. G., B. 6, p. 126. — 
Spaeth, Stndien Uber Zwillinge, ZeiUcbr. d. Gcs. d. Aerzte zu Wien, ISisO, No. 15 
n. 16. — H. Ploss, Zar Zwillingsstatistik. MonatsbUtt fiir med. Statistik a. a. w. 
Beilage zur deutschen Klinik, 1861, No. 1, p. 2. — Hyrtl, Die Blntgefaise 
der menscblichen Nacbgeburt. Wion, 1870, p. 125. — Kleinwacbter, Lebre Ton 
den Zwillingen. Prag, ] 871. — Montgomery, Die Lebre von der menscbL Scbwan- 
gerscbaft, tiberaetzt von Scbwann. Bonn, 1839, p. 297* — Bertbold, Ueber das 
Getetz der Schwancrerscbaflsdaner. Gottingen, 1844.— J. Reid, Ou Duration of 
Prejnianey in tbe Human Female. Lancet, 1850, vol. i, p. 438 n. 596, and vol. ii, 
p. 77. — G. Veit, Ueber die Daner der Schwang. Verb. d. Gea. f. Geb. in Berlin. 
7 Heft, 1853, p. 102.— J. Simpson, Edinburgh Monthly Journal, July, 1853, n. Sel. 
Obst. Works, vol. i, p. 81. — M. Duncan, Edinburgh Medical Journal, Nov., 1856, p. 
410 (s. M. f . G., B. 9, p. 379), and March, 1871, p. 788.— N. E. Ravn, Com Svanger- 
skabtidens Graendser. Kjoebenhavn, 1856 (s. M. f. G., B. 16, p. 238).— Els&saer, 
Henke's Zeitscbr. fur Staatsarzncikunde. 37 Jahrg, 1857. — Schwegcl, Zur Frage, 
&c. Wiener med. Wochenscbrift, 1857, No. 44.— Hecker, Klinik d. Geb.. 1861, 
p. 33.— Spiegelberg, M. f. G., B. 32, p. 270.— Ablfeld, M. f. G., B. 34, p. 180 and 
266. 



THE CHANGES IN TCE MATEBNAL OliGANISM . 87 



CHAPTEEH 
THE CHANGES IN THE MATERNAL ORGANISM 

A. — IN THB OBOAN8 OF GBNEBATION AND IN THOSE IN THEIB 

TICINITY 

The uterus is the seat of the greatest and most important 
changes which take place in the female organism during pregnancy. 
Whilst the virgin uterus weighs about (me ounce, the organ towards 
the end of pregnancy has a weight of two pounds. This Tolumi- 
nous increase of the uterus is chiefly due to the hypertrophy and 
hyperplasia of its muscular fibres. They increase during gestation 
to eleven times their previous length and to double or even five 
times their original breadth. There is, at the same time, and 
especially in the internal layers of the uterine walls, a new for- 
mation of contractile fibre-cells. The connective tissue also between 
the muscular fibres increases and becomes looser. The blood-vessels 
also, grow abundantly, especially at the placental insertion, and 
multiply by new formation. Nerves and lymphatics equally parti- 
cipate m the enlargement to such an extent that the cervical 
ganglion, for example, which in the virgin condition is three 
quarters of an inch long and half an inch broad, acquires a length 
of two inches and a breadth of one and a half. 

According to Luschka, the muscular fibres are arranged at the 
end of pregnancy in the following way : 

The most superficial, a very thin layer, consists of a continuous 
stratum, covering the uterus like a cap. Its bundles extend to the 
Fallopian tubes the round ligaments and the ligaments of the 
ovaries. The sides of the uterus are not covered by this layer. 

The middle layer, the thick mass of the muscidar substance of 
the uterus, is made up of transverse and longitudinal bundles of 
fibres intimately interwoven, and perforated by a network of large 
veins. The transverse bundles have a varying course, individual 
bimdles now penetrating deeply, now superficially placed. The 
longitudinal bundles are partly a prolongation of the transverse 
which have altered their course, partly of independent origin. 

The innermost layer beneath the mucous membrane forms con- 
centric rings around the three openings of the uterus, viz. the two 
Fallopian tubes and the os. 

The peritoneal covering of the uterus is also stretched on accoimt 
of the enlargement of the enveloped organ. The broad ligaments 
unfold more and more with the growing uterus, and towards, the 
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end of pregnancy tlie ovaries and the Fallopiiin tubea are cIobcIj 
applied to the uterua. 

The mucous membrsjie o£ tho graviil nt«rus also undergoes very 
important changes. These have already been mentioned whilst 
speaking of the formation of the decidua. 

The enlargement of the uterus is, at any rate at the commence- 
ment of pn^nancy, not due to the pressure of tho growinji ovum, 
tut to an excentric hypertrophy arising in the uterus itself. For 
the ovum is, at first, too small to enlarge the uterus mechanically, 
and in extra-uterine pregnancy the same hypertrophy occurs, and 
also, if pregnancy goes on in one comu of a double uterus the 
other comu ia also hypertrophied. At a lat«r period the pressure 
of the gromng orum has a share in the enlargement, for then the 
size of the uterus corresponds to that of the ovum. The valla of 
the pregnant uterus at t«rm are not thicker than in tho virgin state, 
they scarcely measure ^ cm., or J in., in thickness, 

The growing organ now rises into the false pelvis and pushes the 
intestines backwards and to the sides and the diaphragm somewhat 
upwards. Through the latter the position of the heart also is 
somewhat altered and the area of the heart's dulness somewhat 
enlarged. Only Taxely the uterus lies straight in the abdominal 
cavity, and in most cases it lies somewhat to the right, it« left 
lateral border being directed to the anterior abdominal wall ; the 
reverse is far more rarely the case. Since, on account of the groat 
inclination of the pelvis, the centre of gravity of the uterus falls in 
the erect posture of the woman far in front of the symphysis, it is 
the anterior abdominal woU rather than the symphysis which 
carries the weight of the utorus. Its position, therefore, in relation 
to the horizontal plane is accordingly determined by the more or 
less yielding abdominal walls. On tho average, the angle which 
the gravid uterus makes with tho horizontal plane is 35°, and in 
the half-recumbent and half-sitting posture, provided the abdo- 
minal walls are not too flaccid, the uterus is vertically placed. 

The shape also of the uterus is not immaterially alt<.'red. Whilst 
the virgin uterus with the cervix has a shape similar to a calabash, 
it now becomes an ovoid organ by the exclusive growth of the body 
of the ut«rus, to which the small cervii adheres like an appendage. 
The slight curve over the anterior surface observable in tho virgin 
8tat« considerably increases with the growth of the uterus, and bo- 
comes a flexion, so that towards the end of pregnancy the body of the 
uterus and the cervix make an obtuse, sometimes even an acut«, angle 
with the vertex directed backwards. Only at the commencement of 
strong contractions (which sometimes occur before the actual setting 
in of £bour) is the external os forced asunder by the presenting fcet^ 
part, so that, as a nde, during parturition alone, and rarely at the 
end of pregnancy, do the body and cervii form one cavity. The 
v^ina also enlarges, though in a much less degree than the utenu. 
The muscular fibres of the vagina enlarge and multiply, and the 
mucous membrane hypertrophies so much that the vagina becomes 
longer ond more roomy. Although the upper portion of tho vagina 
is always drawn up (lengthened), yet a portion of the anterior wall 
is frequently found projecting at the vulva, and appears as a 
bluish-red swelling. The increased nutrition of the vagina is seen 
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in the looseness and greater tlxickness of its tissue. The mucous 
membrane is of a bluish-red colour, the caruncube are thicker, and 
the papillffi swell, in some cases so greatly that the whole yagina feels 
rough like a grater. The secretion of the mucous membrane 
becomes more abundant, creamy and is the habitat of the TrichamO' 
nas va^nalis. The vaginal portion of the uterus is somewhat shortened 
on account of the more elevated position of the uterus and of the 
swelling of the whole vagina. The dilatation of the anterior lip, 
which in primipar® is always produced by the head pressing on it 
at the end of pregnancy, will be considered as we pass on. 

The vulva also participates in the hypertrophy of the pelvic 
organs. The labia majora and minora are swollen, and thick blue 
vems become transparent through the mucous membrane, whilst 
the whole vulva is widely open. 

The joints of the pelvic bones also become looser, more moistened^ 
and somewhat more movable. Yet this increased mobility is in- 
sufficient to allow any great widening of the pelvic cavity. By the 
deposition of f&t in the subcutaneous conne^ive tissue the whole 
pelvic region obtains a rounder and fuller appearance. The ab- 
dominal walls are stretched by the growing uterus, which causes 
solution of continuity in the rete MaJpighii. Sometimes the recti 
muscles are so widely separated that a kind of hernia along the 
linea alba occurs. 

The pressiu'e of the uterus gives rise also to disturbances on the 
part of the bladder and the rectum, in the former producing most 
frequently partial incontinence of xirine, in the latter constipation. 
The same cause also produces varicose dilatations of the veins of 
the lower half of the body, oedema of the legs, and neuralgic pains 
in them, which, however, rarely last long. 

The breasts are enlarge4 even as early as the second month, and 
become still more so in the fourth or fifth month. The sebaceous 
glands around the nipple enlarge, the areola becomes of a brown 
tinge, and from the gland itself a clear watery secretion can be 
pressed ; this at times trickles out spontaneously. 



B. — CHANGES IN THE BODY OENEBALLY 

Pregnancy is attended by various and profound changes of the 
whole body, so that functional disturbances arise, which in other 
individuals would be considered pathological. But here we regard 
them as a part of the physiological process, for they are not at- 
tended by grave symptoms or severe noxious consequences, and 
they completely disappear on delivery. 

Such changes are especially observed in the blood. It is more 
watery, resembling that in chlorosis ; the quantity of fibrin is in- 
creased, whilst that of albumen is diminished. The proportion 
between red and white blood-corpuscles is altered in favour of the 
latter. The circulation itself is disturbed in a variety of ways. 
This is shown by palpitations and vertigo. Congestion to the h«ad 
leads to the formation of irregular plates of osseous substance (osteo- 
phvtes) on the inner table of the skull-cap. 

ilie urine is increased in quantity and more watery ; the other 
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constituents (tirea) are not altered. Albumen is seldom found in 
the urine. 

. In the digestiye organs functional disturbances are almost con- 
stantly met with. Vomiting is frequent in the first months of 
pregnancy. This comes on in the morning before food has been 
taken, rarely occurs after eating, and does not diminish the appetite. 
Salivation sdso is not a rare occurrence. 

Pigmentations of the skin are commonly met with, not only of 
the areola and of the linea alba, but irregularly scattered patches 
over the whole body, and especially the face (chloasma uterinum). 
Exceptionally only, this is seen most frequently upon the chest. 
These patches are due to a fungoid growth (PUyriasia versicolor) ; 
usually the pigment is really deposited. Jeannin thinks that the 
chloasma uterinum is the consequence of the amenorrhoea which 
accompanies pregnancy. 

The nervous system also is the seat of various disturbances, such 
as headache, toothache, hemeralopia, amblyopia, difficulty of hearing, 
altered taste, and most regiilarly mental disturbance. Women 
at other times serious now become gay ; there is, however, more 
frequently mental depression, which may increase to pronounced 
melancholia. 

By careful observations made in the last three months of preg- 
nancy, Gkiissner has shown that the weight of the body greauy 
increases in normal cases (1500 to 2500 gram, in each month). This 
increase of weight is not exclusively due to the growth of the 
uterus and its contents, but to an increase of the whole body. 

With regard to the changes of the thorax during pregnancy, 
Zuohenmeister, Pabiua, Wintrich, aad Dohm, by means of the 
.cyrtometer, have shown that the capacity of the lungs does not 
diminish at this period. The thorax of pregnant women is less 
deep, but this decrease is balanced by an increase in breadth of the 
base of the thorax. In the puerperal state the thorax again be- 
comes narrower but deeper. 
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CHAPTER m 
DIAGNOSIS OP PREGNANCY 

A. — METHODS OF EXAMINATION 

An obstetrical examination can be made when the woman is in 
the erect, the recumbent, tlie lateral, or the knee-elbow position. 
By an exammation in the erect posture the state of the vagina and 
that of the lower uterine segment can at once and easily be made 
out. For that purpose the woman must separate her thighs a little, 
and the accoucheur must kneel before her on the right knee if the 
left hand examines, and vice versd, in order to be able to support 
the elbow of the examining arm upon the other knee, and put the 
other arm which is disengaged around her loins. But this 
method does not suffice for an accurate examination, since in this 
way only a yerj imperfect external examination can be made. By 
the internal examination in the erect posture we obtain no better 
result than if we had examined the woman in the dorsal posture. 
For towards the end of gestation the lower uterine segment does 
not descend much lower down, and the portio vaginalis deviates 
more backwards in consequence of the greater anteversion of the 
uterus, and is therefore less accessible to the exploring finger. 

The knee-elbow and lateral positions offer exceptionally only any 
advantages. The dorsal position is therefore always to be recom- 
mended, because in it external as weU as internal examination, and 
both combined, can be easily and accurately made. 

1. External Examination 

To make aii external examination the abdomen of the woman 
must be uncovered. 

By inspection the following points are made out : the size, form, 
and shape of the abdomen ; the colour and other changes (cica- 
trices) of the abdominal walls, and the shape of the umbilicus. 

By palpation the most important information is obtained at a 
later period of pregnancy. For this part of the examination the 
accoucheur must be seated upon the edge of the bed, with his back 
directed to the feet of the woman, and the hands placed flat upon 
her abdomen. If now, not only the tips of the fingers, but their 
whole length, are used for the examination, very accurate informa- 
tion will be obtained with regard to the position, shape, and con- 
sistency of the uterus, and also the position of the child. The 
uterus will give a peculiarly hard and elastic sensation, and only 
in extremely rare ca les actual fluctuation is perceived in various 
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placee ; according to tLe position of the fcetua, the uterus feeJa 
uneven. Usually a. large part is felt m the fundus, on one aide of it 
smaller parts more or less pointed, and at the other a considerable 
and uniform resistance. To find out what portion of the fcetus 
ia placed, if anv, on the brim, the a^'coucheur must rise and stand 
at the side of the bed. He must place botli bis hands upon the 
abdominal walls above the symphyBis, in such a way that flie tipa 
of the fingers are directed towards it. If now sudden pressure is made 
on the abdominal walla with both hands Bimultaneously, or alter- 
nately, and if a large fffital ]Dart is there movably placed, a distinct 
Bensation of ballottement is obtained, that is, a sensation of a hard 
body being pushed away by the tips of the finger, and again 
striking against them. If the larger part is fixed in the pelvis, it 
is in this way also felt with equal distinctuesa ; if this has already 
entered the pelvis, it can only be determined whether the tumour 
is continued into the true pelvis also or not. The breech eqiecially of 
a very small fwtuB and in an anomalous position may, by an in- 
eiperienced observer, be taten for a small fcetal part. But it 
always gives rise to the sensation of ballottement, and may therefore 
with certainty be distinguished from one of the smaller parts, 

Percussion is rendered quite superfluous by the results of palpa- 
tion in advanced pregnancy, and ia the earlier months by the 
combined internal and external examination. 

On auscultation of the abdomen of pregnant women different 
sounds are heard. They are the sounds of the heart of the foetus, 
and sometimed a peculiar whizzing noise synchronous with the fcetal 
heart, and sounds originating in the umbilical cord. On the part of 
tlie mat«mal organism there is heard, besides the pulao of the 
aorta and gurgling in the intestines, the so-called uterine souffle 
which corresponds with the pulse of the mother. 

Auscultation ia best made by using the stethoscope. Immediate 
auscultation does not give any better results ; it is disagreeable to 
the woman and to the accoucheur, and not applicable to every region 
of the abdomen. 

The sounds of the fcetal heart are heard as frequent double beats. 
Their peculiarity is best studied by listening to the sounds of the heart 
of a newly bom infant. Normally they are heard from the eighteenth 
to the twentieth week, but in exceptional cases much eariier. If 
the woman is healthy and the fcBtus alive the heart's sounds can 
always be beard by a careful, and if necessary repeated, examination. 

They vary from about 120 to 160 beats or more in a minute j 
their frequency is increased by the movements of the fietus. Their 
intensity is also very variable. Sometimes they are so loud as to be 
heard even without applying the ear to the abdomen, at other times 
80 feeble that they can only just be made out as such. But they must 
always bo heard so distinctly as to be able to count each beat. If 
this is not possible, there ia no certainty that they have really been 
heard. The sound in the umbilical cord ia characterised by a 
whiizing murmur synchronous with and accompanying the sound 
of the fcetal heart, it is also heard on certain spots in the abdomen. 
This is by no means rare, and occurs, according to Hecker's and our 
own observations, in 14 to 15 jjer cent, of oil cases. It, doubtless, 
originates in the umbilical cord, although the intimate conditions of 
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its occurrence are not quite clear. It is not probable that the 
murmur is due to the coiling of the cord around the foetus, for both 
Hecker and ourselves have found it less often in that condition than 
when there has been no twisting of the cord. Hecker*s view seems 
the most probable — that it arises in the umbilical region from a 
flexure of the first piece of the cord at the umbilical ring. One 
circumstance, at least, is in favour of that opinion — that, as a rule, it 
is heard at places where the heart's sounds are loudest, whilst at 
more distant places it disappears and the heart's sounds are heard 
clear though loud. However, it is not of anj practical importance 
during pregnancy. It is heard for a time and disappears without 
assignable cause, and then, after some time, may again be heard. 
If during parturition it be very loud and persisting it is well to watch 
the sounds of the heart carefully. Yet, even under those circum- 
stances it does not in any way indicate an unfavorable prognosis. 
With the exception of peculiar and short noises dependent upon the 
movements of the foetus, aU the other sounds heard in the abdomen 
of a pregnant woman proceed from the maternal organism. Thus, 
often gurgling of the intestines is heard, the beat of the aorta, and 
the sound of the maternal heart conducted thither. If the latter, 
as often happens, are very frequent, they may be easily mistaken 
for those of the foetal heart. 

The so-called uterine souffle, formerly named placental bruit, is 
quite regularly heard. It is a blowing whizzing murmur of vary- 
ing intensity, somewhat similar to the sound in the tunbilical cord, 
but clearly distinguished from it by its different site. Sometimes 
it is very low, at others so loud as to completely hide the sounds of 
the foetal heart at that spot. This sound appears early, not very 
often in the third month, but frequently in the fourth. It is 
usually audible on both sides, although louder on one ; at times it 
may be entirely absent on one side. It is rare not to hear it on a 
careful examination. It very frequently changes its place, and is 
commonly heard low down on one side, rarely in the centre or over 
the fundus, sometimes at a very limited spot, at others over almost 
the whole uterus. 

This sound is doubtless produced within the large vessels of the 
uterus. No safe conclusion as to the seat of the placenta can be 
drawn from it. 

The mammsB may be examined in any posture of the woman. At- 
tention is to be paid to the fulness of the gland, the colour of the areola, 
and to the nipple. With a little practice a few drops of the secretion 
can be pressed out from the gland as early as the third month of 
gestation. 

2. Internal Examination 

This may be made by the hand or by the aid of instruments. 
The former is made in the following wav : — The woman 
being in the dorsal posture, one hand (the left is preferable, 
because it is alleys somewhat smaller and softer, and the right is 
then disengaged) is brought under the bedclothes, and the index, or 
index and middle finger, having previously been oiled, are passed 
along the perinaeum into the vagina, so that the thumb is directed 
forwards and the other fingers come either to lie upon the sacrum 
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or are fleied in the palm. Tliia latter is especially to be preferred 
in the examination of the anterior wall of the Tagina. and the more 
BO in pluriparffi, whose perinteum is so yielding that it can be 
pressed upwards into the pelvic outlet. In introducing the fingers 
care must be taten not to tate along with them any hairs or the labia 
pudendi, and if the growth of the hairs be abimdant it is better, in 
order to avoid this, to free the vulva of them with the other hand. 

In moBt cases the index finger is sufficient, but the introduction 
of two fingers is safer, and if it bo done bIowIv and gently produces 
BO little discomfort to a woman at term that it ought to be a 
principle always to introduce two fingers 1/ thtre be anything ttill to 
he Ttiade out. This will rarely prove insufficient for a satisfactory 
examination, and there will seldom bo an occasion in pregnancy to 
introduce the hHlf or tlie whole hand. If this is necessary 
ohloroform must be given, unless the genital organs are uncom- 
monly wide. 

It is well to raake the examination in a certain order — to begin 
with the state of the vulva and to continue with the vaginal walls, 
the distension of the rectum, the vaginal portion, the fundus of the 
vagina, and the conditions of the pelvis. 

An impervious vagina may render it neceasary to maliC the in- 
ternal examination by the reetimi. But in all other cases this 
method is rendered superfluous by the Vaginal examination, 
although in the first months of pregnancy exploration by the 
rectum may usefully supplement the latter in makmg the diagnosis. 

Instrumental examination of pregnant women is made by means 
of the speculum. For that purpose a common milk-glaas speculum 
is best. Such an examination is neceasary if information is required 
upon the colour of the vaginaJ mucous membrane and the cha-ngea 
of the mucous membrane of the vag^I portion of the uterus. The 
Tt^ioa is at times very wide in pregnant women, so that to 
thoroughly examine its walls it ia necessary to employ a Sims' 
instead of a milk-glass speculum. 

If pregnancy is suspected the uterine soimd ia not to be used at 
all, or only by very practised operators. 

3. Tlie (hmhined Exammation 

The weight of the gravid uterus at term renders it superfluous to 
make a simultaneous examination with one hand in the vagina or 
rectum and the other on the abdominal walls. If the fratus is very 
movable it has this great advantage, that by it the presenting part 
can be fixed. In the first months of gestation the combined exami- 
nation is indispensable ; for until the uterus has enlarged so as to 
be felt tbrougn the abdominal walls we can by this method alone 
ascertain its size, shape, and consistency, and these are the three 
conditions of the uterus from which the practised observer can very 
easily form a diagnosis. 

The combined examination is so made that the hand placed on 
the abdomen always corresiMnds to the finger within the vagina (or 
rectum), and thus the pelvic organs are felt between the two bands, 
In this way the most accurate possible information is obtained 
concerning the uterus and the neighbouring organs. 
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B. — THE DIAGNOSTIO SIGNS OF PBBGNAKCY 

1. The Individual Signs of Pregnancy 

All the changes which gestation produces in the maternal 
organism are ayaolable as signs of pregnancy. But it is evident 
that some, occurring also under other circumstances, will be of 
slight diagnostic value, whilst others, accompanying pregnancy ex- 
clusivelY, or almost so, will enable a diagnosis to be arrived at with 
an absolute or apj^roximate certainty. To the former class especially 
belong the subjective symptoms which, as a rule, accompany 
pregnancy ; they are — a teeling of faintness and of general malaise, 
mental depression, vertigo, headache, toothache, and, above all, 
nausea and vomiting in the morning. All these may be due to 
another cause ; but in pluriparsB, especially, in the absence of more 
reliable signs of pregnancy, they are of great value as showing that 
conception has taken place. As pregnancy advances these are set 
on one side by other and more valuable signs. 

1. The cessation of mensiruaUon. — If this sign is met with in a 
healthy woman who has, till now, always been regular, and in whom 
there is a possibility of pregnancy occurring, it is highly probable 
that conception has taken place ; yet it must be borne in mind that 
menstruation may have ceased from other causes, and also that 
after conception the catamenia may once reappear. The regular 
persistence of menstruation during pregnancy, if it occurs at all, is 
one of the greatest rarities. The physician will not err if he im- 
mediately denies pregnancy in a woman who, though regular at the 
periods, yet supposes she is pregnant. 

2. The changes in the genital organs. — These are of very great 
importance, and at times may alEord the most positive signs of 
pregnancy. Certainly an enlargement of the abdomen does not 
prove pregnancy, and the latter is not clearly established even if 
the utmis be found to have enlarged. But after some practice in 
the combined examination, and with sufficient practical experience, 
there will rarely be any doubt on the significance of a uterine 
enlargement at about the third month of a supposed pregnancy, and 
sometimes much earlier. The softness of the vaginal portion, the 
round opening of the os uteri, the cedematous sweUing, the velvety 
conditions and increased secretion of the vaginal mucous membrane, 
as well as the peculiar wine-lees-like colour, are valuable signs of the 
probability of pregnancy. They do not, however, possess the decisive 
significance which Hoist ascribes to them. The changes in the 
mammsB also are very important. There are pathological conditions 
in which the glands enlarge and secrete, and where the pigmenta- 
tion of the areola and the development of its nodules have greatly 
increased. But these signs — especially the pigmentation of the 
areola as well as of the linea alba — may reach such a high degree 
as is never seen in any other condition, and from such a pigmenta- 
tion alone pregnancy may with certainty be concluded (at least, if 
the examination is not made soon after delivery, which can be easily 
determined). But there are three absolute signs of pregnancy 
namely — 
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(1) The pretence of fafal pa rie. —ThiTe ia absolute certainty of 
pre^ascj if ihe internal examination reveals the presentong head 
or ai-tiTely moving amaHfr parts. But although the fcetal parts 
can almost always be felt towards the end of pregnaiify by external 
examination, it muet not be forgotten that there are pathological 
cunditioDB which in external examination of the abdomen closely 
ainiulate Hraall fcetal parts. This ia the case with small, aubseroos, 
uterine fibroid tumours, and still more so with carcinoma of the 
peritoneum or of the omentum. If fhc tumours are surrounded by 
aseitie fluid, or this be incapsulated, the gravest miatakeB can be 
made by attending to this sign exclusively. 

(2) The movements of tiiefcetm. — If they are felt by a practised 
observer gestation is, of course, certain, since it is not likely that be 
could mistake the peristaltic movements of the bowels for them. 
The woman's own statement that she felt the fcetus moving is a 
very uncertain sign for diagnosis, on account of the many mistakes 
to which she is sul^cet. 

(3) The Miindt of the fcetal Aearf.— This is, without question, the 
moat certain sign of pregnancy. It is, however, possible that the very 
frequent sound of the maternal heart conducted to the abdomen, or 
the pulse of the aorta, may be mistaken for the sounds of the fcetal 
heart. They begin to be audilde at the end of the first half of 
pregnanfy. The uterine souffle can be heard much earlier, but this 
la by no means a sure sign of pregnancy. It ia present even in 
chronic inflammation of the uterus, and stJII more frequently asso- 
ciated with fibroid tumours of the uterus. 

2. Tlie Differential Diagnogi* of Pregiumcy 

It would be impossible to mention in the present chapter all 
those various conditions which have been mistaken for pregnaacy. 
We presume that there is at leaat a circumscribed tumour in the 
abdomen, which rouses the suspicion of pregnancy. 

The first thing is to find out whether the tumour is the enlarged 
uterus or not. For this puqiose the combined internal and external 
examination is highly important. If by it there is founil a small 
tumour with the cervix attached to It, and separate from a larger 
one, the small tumour is the uterus and the lar^r is extra-uterine, 
To confirm this diagnosis the uterine sound may bo introduced, but 
for the experienced observer this is superfluous, antt for the inex- 
perienced too dangerous to be uaetl in such a case. If the tumour 
is vary large it may be very difficult indeed to recognise the normal 
uterus. But even the existence or non-existence of pregnancy can 
be easily determined in some other way. 

Although the tumour be known to represent the uterus, if may, 
nevertheless, be impossible in the first two months of pregnancT to 
explain its enlargement with absolute certainty, whilst in the third 
month the diagnosis is, as a rule, not attended by any notable 
difficulty. For the shape and position of the uterus in various 
pathological states may resemble those of the gravid organ, espe- 
cially in chronic iuflammation, in interstitial and submucous fibroid 
tumours, in the former only if they do not form knobby projections, 
and in hfematometra. The consistency of the uterus, however, ia 
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materially different in these conditions. The grayid uterus from 
the second to the fourth month is peculiarly soft and almost doughy, 
whilst if fibroid timiours are present it is harder ; in hsematometra 
it is firmly elastic, or even shows fluctuation. In chronic inflamma- 
tion the uterus may be of a similar consistency, although it is 
usually much harder. Moreoyer, as a rule, in chronic inflammation 
the uterus is somewhat painful, and by means of the previous 
history and subjective sensations this affection can be excluded. If 
attention is paid to the history and the subjective symptoms there will 
scarcely be a question of hsematometra, for it is distinguished from the 
gravid uterus by its greater firmness and by the early disappearance 
of the cervical canaL Under certain circumstances this last symp- 
tom may be important also for the diagnosis of submucous fibroid 
tumours. In spite of all the above-mentioned peculiarities it may 
be exceedingly difficult to arrive at a diagnosis between pregnancy 
and fibroids or infarctus after one examination. It is, therefore, neces- 
sary to repeat the examination after some weeks, and, since imder 
patiiological conditions the uterus does not enlarge as rapidly as in 
the first months of pregnancy, any doubtful point will thus be 
cleared up. 

It must be readily admitted that even in the third month the 
exact diagnosis of pregnancy may not be made without difficulty, 
yet, as a rule, it is not the case. If by the combined examination 
the uterus is found slightly anteflexed and corresponding in size to 
the time of gestation elapsed, not painful on pressure, and of a 
peculiar softness, and the woman moreover is healthy, and her 
otherwise regular menstruation has ceased since a certain time, then 
the diagnosis of pregnancy is established with an absolute cer- 
tainty. 

At a later period the differential diagnosis of pregnancy becomes 
more and more easy, and in the fifth month there is scarcely a case 
where the experienced accoucheur can be in doubt after a repeated 
examination. At that time, and conmionly also much earlier, 
eveiything points so distinctly to pregnancy that in cases in which 
the so-called absolute signs are wanting — such as a dead ovum or a 
mole — it can with certainty be diagnosed, and at the same time also 
the pathological product of gestation. 

No doubt diseases may complicate pregnancy so as to mask it 
entirely, but it is in such cases far more frequent that it is over- 
looked, because the disease is easily recognised and pregnancy not 
thought of. If there be a suspicion of pregnancy repeated careful 
examinations will either confirm or remove it. 

3. Diagnosis "between a first and a repeaJted Pregnancy 

It may be highly useful to be able to decide by an examination 
whether a woman is pregnant for the first time or whether she has 
been so before. The distinctive marks are characteristic to some 
extent, because preceding deliveries alwavs leave distinct traces. 

Now, in primiparse the changes prodiuced by pregnancy are in 
general those described above. To facilitate the object in view we 
shall here again group them as they appear at term. 

The skin of the abdomen is firm and tense, the abdominal walls are 
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difficult to comprcBB, bo tliat the ut«rufl can at times Tiardly be felt 
through them. And unless the uterus were also harder tbja would 
be the case in a still higher degree, and this is also the reason why 
it is often so difficult to feel the foetal parts. The great t«n8ion of 
the abdominal muscles in the last months of pregnancy causes solu- 
tions of continuity of the rete Malpighii, which are seen as reddish- 
brown or slate-coloured stripes. Commonly they are seen only on the 
abdominal walls, oft«n also on the thighs and nates, and quite com- 
monly also on the mammEe. The breasts also appear firm, roundish, 
and not pendulous. 

The Tulva does not gape much, if at all. The fourchette is 
intact ; in the vaginal outlet the hymen is distinctly recognisable 
as a seam continuous along the base, but torn at one or more spots. 
The thickening of the urethra contained in the upper wall of the 
Tagina often projects into tho vaginal outlet like a bluish-red 
wrinkled weJje. The vagina is narrow and feels rough, which ia 
duo partly to the folds of the mucous membrane, portly to its 
swollen papillte. The vaginal portion of the uterus is loose and 
soft, the OS closed, or towards the tennination o£ pregnancy often 
pervious for one finger. Its margin, consisting of the vaginal 
mucous membrane which covers the boundary between the cervical 
canal and the vaginal portion of the uterus, can be felt as a sharp 
edge. The os uteri forms a continuous circle without any inter- 
ruption, and the smooth feel which it presents all around is broken 
only by one or more swollen follicle-s. Towards the end of preg- 
nancy, when the head descends, the anterior lip of the vaginal 
portion ia distended. If in such cases the cervix is pervious, it may 
be seen that the cervical canal has retained its normal length. In 
the kst month, and sometimes much earlier, the head is, as a rule, 
already in the small pelvis, and pushes the anterior vaginal vault 
downwards, or it at least is fixed on the brim. 

In pluripariB there are always traces of the previous delivenes, 
and the signs just enumerated will therefore vary to some extent. 

The skin of the abdomen is soft and wrinkled, and folds are 
formed if the hand be drawn over it. The usually flaccid uterus 
can nevertheless ■ be felt through the thin and flaccid abdominal 
walls. Some fcefjil parts are so veiy distinctly to be felt as to 
appear as though they were situated immediately beneath the 
mtegumenta. The abdomen having previously been distended, the 
fundus uteri can almost always be easily defined, because the 
epigastrium can be easily and deeply compressed. This state is 
met with in primipane only in the kst months of pregnancy. The 
cicatrices are the same as in primipane, only besides the cicatrices 
of a more recent appearance there are almost always old and white 
ones covered with transverse wrinkles, such as are only exceptionally 
seen in primipane during parturition or rarely in the last months 
of pregnancy. The breasts are less firm, pendulous, and in the 
integument there are always to be seen older cicatrices. 

The vulva gapes more or less, and is frequently of a bluish 
colour, due to transparent normal or varicose veins. The four- 
chette is rarely in the same state as in primipane, but at its place 
there are often cicatrices from former ruptures. Insteaii of a 
distinct hymen, torn in primiparEB, but still continuous at its base, 
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onlj traces of it are here found, as warty prominences, the so-called 
carunculsa mjrtiformes. The hjpertrophied vaginal walls, usually 
somewhat projecting into the yagmal outlet, are smooth and devoid 
of wrinkles, and the vagina is spacious and soft, and rarely swollen 
papiUse are felt. The vaginal portion of the uterus does not project as a 
conical wedge, but hangs down into the vagina as a soft and swollen 
flap. The external os uteri is open, and the canal gradually narrows to 
the internal os. The sharp edge of the external os, as seen in primi- 
parse, is wanting, and its continuity on the right and left side 
interrupted by distinct gaps, and frequently even by deep fissures. 
Though these solutions of continuity are sometimes veir inconsider- 
able, there is, nevertheless, at each side a retraction by which an 
anterior and a posterior lip can be recognised, distinctly separated 
from each other. At the termination of pregnancy, and sometimes 
also at the end of the ninth month, the internal os opens, but the 
cervix remains in the state above mentioned, representing a funnel 
with the pointed end looking- upwards, until parturition begins. 
Through ^e open os the presentmg head can frequently be felt at 
the la^ period of gestation. The head, however, rarely descends 
into the true pelvis at that time, but remains movable on the brim. 
Often it is deviated somewhat to the right or te the left, and the 

commencing pains only fix it in the inlet. 

• 

4. Diagnosis of the Time of Pregnancy 

It is very important te be able te determine from an examination 
the time during which pregnancy has gone on. The nature of the 
case, however, renders accuracy impossible, because certain changes 
do not accurately correspond to definite periods. By long expe- 
rience it becomes less difficult in primiparsB to determine the time 
of pregnancy from an examination, because its changes are more 
characteristic and ite course more typical than in pluriparse. 
With this object in view, we shall enumerate the changes as they 
take place at different periods of pregnancy. 

First month, — The uterus is alr^idy increased in size. The vaginal 
portion is somewhat loosened, and the vaginal mucous membrane 
secretes more. The changes are approximately the same as at 
menstruation, and the uterus only is larger and thicker. The 
enlargement may be taken as due to gestation if there has been an 
opportunity of examining the uterus by palpation before conception, 
but even then it is only a probability. At times the enlargement 
may be very apparent. 

Second month, — Combined examination easily shows the uterus to 
be enlarged. The enlargement is that of a middle-sized orange, 
and the thickness also has greatly increased. The uterus is pretty 
hard, its axis rather more c\unred, so that the slight flexion over the 
anterior surface normally present is augmented. At the same time 
the fundus sinks forwarcb, and the anteversion is more distinct. 
The OS uteri remains soft, loosened, and is somewhat roundish. The 
mammsB become fuller, areola and linea alba begin te assume a 
brown colour. 

Third month, — The fundus uteri is bv the combined examination 



50 



THE rHTSIOLOGY OP PEEGNANCT 



to be felt in ita whole extent as a, soft and almost doughy body, 
situated in the anterior va^pnal wall. It is almost as large as a 
cbild's head, and as it sinka somewhat more forwards the portio 
vaginalis hes more boekwards, and is therefore much lees easily 
aeceaaible. 

Fowrth month. — The uterus is now of the size of a man's head. 
Ita fundus wm be felt extending- above the symphjais, and by com- 
bined examination it ia found to fill up the whole anterior part of 
the pelvis, and to lie somewhat upon the symphyHis. The uterus is 
soft and uneven, eapecially in pluripane, and hsjder at some places 
(due to the fwtal body). By the combined eiamination alao 
" ballottement " may often be jjroduced. In thia month, and ottai 
during the previous one, the uterine aoufile is heard on one or both 
sides. 

Fiflh OKmth. — The uterus can be distinctly felt externally in the 
middle line between the symphisis and umbilicus, usually some* 
what more to the right. The vaginal portion is looser, and the 
external oa in plinipane is already pervious for one finger. To- 
wards the end of tlus month the mother feels the movements of 
the foetus, and by auscultation the sounds of the fcetal heart can 
be heard. 

Sixth month. — The fimdus iit^ri reai'hes upwards to the umbilicus, 
Fcetal parts can often, though only indistinctly, 1* felt in prinii- 
pariB, whilst in pluriiMine they can, as a nde, be distinguished 
without difficulty. Pigment is now thickly deposited, and the 
mammffi are full and firm. 

Seventh month.- — The uterus is from two to three fingers' breadth 
above the umbilicus. The circumference of the abdomen at the 
umbilicus is about 91 cm,, or 3 feet ; at the middle point between the 
umbilicus aud the svmphvaia, 94 cm., or 37 in., and the distance be- 
tween the xiphoid process of the sternum and the symphysis is on an 
average 42 cm., or 16-5 in. The umbilicus ia obliterated. The 
fcetal parts can be felt more distinctly. Through the hvx>ertrophy 
and cedematouB swelling of the mucous membmne and submucous 
connective tissue around the portio vaginalis and the vaginal vault, 
that portion of the cervix uteri projecting into the vagina becomes 
somewhat shortened. Whilst iu primipane the cervix ut^ri is still 
perfectly closed, in pluripone often the whole cervix is pervioua up 
to the mtemal os for the examining finger. Iu the former even 
now the head is felt presenting as a Imrd body, which disappears on 
being pushed by the finger, and immediately after foils bock upon 
it (terUottement), The mammie are much' fuller, and commonly 
a thin milky fluid can be pressed out from them. 

Eufkih MMwifi.— The upper border of the uterus is between the 
umbilicus and the scrobiculus cordis. The circumference of the abdo- 
men at the umbilicus is on anaverage 95 cm., or 37'5 in. ; at the 
middle point, between the umbilicus and the symphysis, 97 cm., or 
38 in. ; and the distance between the xiphoid process and the sym- 
physis, 43^ cm., or 17 in. The abdominal walls of primiparfe are so 
very tense that the epigastrium can only slightly be pressed in, 
whust in plujiparse this can easily be done. The umbilicus is 
perfectly smooth. The position of the fcetua can almost always be 
determined with ease and certainty by aa external examination. In 
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primipand the head is, as a rule, easily movable on the brim ; in 
plnripared it is more frequently somewhat deviated to one side. 

Ninth month, — The uterus reaches close to the scrobiculus cordis, 
and therefore acquires its highest position. The abdomen measures 
at the umbilicus 97^ cm., or 38'4> in., beneath it 99 cm., or 39 in., 
and the distance between the xiphoid process and the symphysis is 
more than 44 cm., or 17*3 in. The lunbilical ring is a little convex. 
In primipaiffl the external os frequently opens so nmch a« to admit 
the tip of the finger, but the cervix is rarely pervious at this time. 
In pluriparsB it is easy to pass the finger up to the internal os, and 
this, also, is sometimes opened, so that the bag of waters or the 
presenting foetal part can be felt. In primiparsB the head lies, as a 
rule, on the brim, and can only be moved with difficulty, and in the 
second half of this month it begins to descend into the true pelvis. 
In pluriparsd the head is often freely movable, and is more frequently 
deviated to one side, so that only by pressure from without it is 
accessible to the fingers examining within the vagina. Barely 
small parts are felt presenting. From the mammee a bluish liquid, 
mixed with thick whitish-yeUow stripes can be pressed out. 

Tenth month, — The uterus has again descended and is about on 
the same height as in the eighth month. The circumference of the 
abdomen is not diminished ; at the umbilicus it is 99 cm., or 39 in., 
and beneath it 100 cm., or 39*4 in.; the distance between the 
xiphoid process and the symphysis measures 45i cm., or 17*9 in. The 
epigastrium is, at present, easily compressible, even in primipar», 
since the fundus has descended, but the outlines of the uterus 
caimot be clearly made out. In pluriparsB this sign between 
the eighth and the tenth month is, for the reasons already 
stated, not so distinct. The fundus uteri sinks far forwards, 
and the tmibiHcal region is prominent like a vesicle. The signs 
on examination of the vagina are quite different in primiparse 
and pluripar». In primiparss the whole anterior vault of the 
vagina is pushed downwards by the head, which has already 
entered the true pelvis, and sometimes even presents at the pelvic 
outlet. Thus, the fold of the vagina, which forms the anterior 
vaginal wall, disappears, the mucous membrane is continuous with 
the anterior lip on a level with the external os, and the anterior 
part of the portio vaginalis disappears. This, of course, does not 
indicate a distension of the cervical canal. The presenting head so 
alters the position of the cervix and the lower uterine segment thai 
the external os looks to the symphysis, the internal to the sacrum. 
From this, also, it appears as if the head were situated closely above 
the internal os. If, as it frequently happens, the cervix is already 
pervious at this time, or if it is opened by the first contractions, it 
will be seen that in order to pass the finger into the cavity of the 
uterus it has to traverse the whole cervical canal, the length of which 
measures about 3 cm. (1 inch). When the finger has entered the 
uterine cavity the whole lower segment of the uterus may be drawn 
forwards by the finger curved like a hook, and thus the direction of 
the cervix will be altered. But even then it is seen that the cervix has 
lost nothing of its length. It, however, occurs exceptionally that con- 
tractions during pregnancy have forced asunder the internal os, and 
thus at the actual commencement of labour the head is found to be 
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immediately upon tho external os. In pluripajEB the estemal Os is 
coueiderabty wider than the internal, which is almost always per- 
vious. During pregnancy the latter may even be pervious for two 
or three fingers. The head is frequently movable on the brim, often 
more or less deviated to one side. The mucous membrane of the 
vagina and vulva is softer and loosened and secretes abundantly a 
whitish mucus. 

With regard to time, all those changes occur more regularly in 
primipane, and therefore the period of pregnancy can pretty 
accurately be determined under normal conditions. Abnormal 
conditions (e. g. twins or contracted pelvis) may here, also, give rise 
to great difBculties in determining the period of gestation. This is 
also chiefly and most frequently the case when the foetus is not in 
the head position, or when the presenting head has not entered the 
pelvis. The vaginal portion is then not distended, and the appear- 
ances of the tenth month difEer from those described above. 

5. Diagnoers of Multiple Pregnancy 

Various signs have been given as indicating twin pregnancy, but 
they are very uncertain. Those signs are — the large and broad 
abdomen, a dastinct longitudinal furrow of tho uterun, fcetal move- 
ments felt in both sides, which are, moreover, very active and un- 
comfortable, very great derangements during pregnancy, cedema of 
the legs, higher position of the lower segment of the uterus, and ab- 
sence of a presenting part. The uncommonly great size of the uterus 
is a sign of value, and its presence always demands an accurate exami- 
nation in this respect, The longitudiJial furrow is, as a rule, absent 
in twin cases, and is sometimes very distinct in simple pregnancy 
(this furrow is a remnant of the fcetal origin of the uterus from two 
halves — uterus arcuatus) ; the other signs mentioned are still more 
uncertain. A sure diagnosis can only be arrived at by careful pal- 
pation and auscultation. 

By the former very important information is obtained. Under 
favorable conditions it can be shown by it that the partfi felt in the 
uterus belong to only one child, or that three large ftetal parts are 
felt, which cannot possibly belong te one (normally developed) childi 
This is always to be compared with the result obtained by an internal 
examination, and thus points may be cleared up which had re- 
mained doubtful by palpation alone ; if one head, for instance, is low 
down in the pelvis, and by palpation two largo fcetal parts are found 
in the abdomen. Auscultation also in connection with palpation and 
internal examination is highly useful, especially if the position of 
the presenting part can be recognised, which is frequently the case 
already during pregnancy. If the face or the head is felt jiresenting 
in the first position, small parts being felt in the left of the fundus, 
and heart's sounds audible to the right, it may be concluded that 
the head presenting In the vagina does not belong to the child 
found by the external examination. The diagnosis in such a way 
succeeds more frequently during parturition. 

By caretul attention to auscultation it is possible in most eases to 
hear the heart's soxinds at two separate places. That those sounds 
do not come from the same heart may bo concluded if they are 
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equally loud at yarious places of the abdomen, whilst in the inter- 
mediate places they are low or disappear entirely ; or if the sounds 
heard (at the same time by two observers) show a yarying fre- 
quency. One of these places can always be found ; the other will 
be more difficult to detect, and limited only to a yery small 
spot, frequently immediately above a pubic ramus. If the heart's 
sounds yaiy greatly in their frequency this probably indicates 
different sexes, and the more frequent heart sounds correspond to 
the female. 

To diagnose a triple pregnancy is extremely difficult, and even 
the most practised observers may fail in it under extraordinarily 
favorable circumstances. 

6. The JHagnosis of a Living or a Bead Foetus 

It is always desirable, and may also be practically useful, to know 
eyen during pregnancy whether the foetus is alive or dead. 

Every h^thy pregnant woman, tmless there be special reasons to 
the contrary, may be supposed to bear a living foetus. Movements 
perceived by the hand placed upon the abdomen, and distinctly 
audible foetal heart sounds, indicate with certainty that the foetus 
ifl aliye. 

The follovnng circumstances may excite the suspicion that the 
foetus is dead, viz. — 

Diseases of the mother which experience has shown to be fre- 
quently followed by the death of the foetus, as syphilis ; cessation of 
the foetal movements, which have previously been distinctly felt by 
the mother (this sign has no absolute value, and is devoid of any 
significance when the uterus has begun to contract, since the woman 
only occasionally perceives a foetal movement) ; diminished size and 
greater softness of the uterus ; flaccidity and shriveling of the 
Tnq.TnTrmp> ; scusation of the mother as if a heavy body were timibling 
to and fro in her abdomen ; debility, bad taste in the mouth, and 
other anomalous sensations which did not exist before. 

Certainty of death having taken place is obtained only when the os 
is open and allows the loose cranial bones to be felt distinctly ; also 
when the sounds of the foetal heart, which, in the absence of other 
pathological conditions can always be distinguished by a repeated 
careful examination, cannot be heard. 
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CHAPTER IV 
DIETETICS OF PREGNANCY 

It is urgently necessary to regulate on rational principles the 
mode of life of a pregnant woman. For although pregnancy is a 
physiological process, yet the state it produces deyiates so greatly 
from wli^t is commonly considered a healthy condition that even a 
slight error in diet, which would otherwise be of no significance, may 
now be attended by injurious consequences to both mother and 
child. 

The first principle is to allow the woman to adhere to her usual 
habits of life, to warn her against extraordinary exertions or other 
grave hygienic errors, and to comply with the chief demands of 
hygiene, especially cleanliness and fresh air. 

The genital organs are to be washed frequently, and general baths 
of a temperature not more than 88^ F., as weU as exercise in the 
open air, are to be recommended. Anomalies in the composition of 
the blood, deranged digestion, and sleeplessness, too easily follow a 
persistent sitting or recumbent mode of life. Extraordinary and 
cp^at exertions, such as raising heavy weights, dancing, ridmg in 
jolting carriages or on horseback, are to be avoided. 

Also, with regard to food and drink, the woman must adhere to 
what she has been accustomed, and avoid everything difficult of 
digestion, and especially highly spiced meats or heating drinks. 
The stomach, especially in the evening, must not be overloaded. 
The often fancifiu appetites of pregnant women may be satisfied 
provided no harm can be done by it. A regular action of the bowels 
is very important, but by no means must laxative or drastic medicines 
be continually used throughout the whole period of gestation. It 
is different, however, at the end of pregnancy, and if constipation 
has been persistent purgatives may now be more freely used. Very 
mild laxatives, such as light magnesia, which not only regulates the 
bowels but diminishes the very disagreeable acid eructations, may 
from time to time within the last months be very useful. Local or 
general bloodletting is never demanded by pregnancy itself, and 
ought only under very exceptional circumstances to be had recourse 
to in pregnant women. 

The clothing of the woman is to be so arranged as not to be too 
tight, and to keep her feet and abdomen warm. 

Special attention with regard to the subsequent nursing is to be 
paid to the mammse, and particularly to the nipples. The breasts 
must be kept moderately warm and protected from pressure. If 
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the nipples are very tender and sensitive, they are best hardened 
during pregnancy by washing with cold water or with spirituous 
subst^ces. If they are greatly depressed attempts may be made to 
draw them out ; this, however, is to be done cautiously, in order not 
to excite prematurely uterine contractions. 

Tranquillity of mind is of great value to pregnant women, especially 
to those who have no fixed employment that occupies their time. 
We must endeavour to keep them in a cheerful and contented dispo- 
sition, to guard them against emotions, and to dissipate as much 
as possible by rational persuasion the often exaggerated fear of par- 
turition. 

Vomiting, pains in the back and in the side, toothache, fainting, 
<&c., which so often occur in the last months, may be treated symp- 
tomatically. Treatment, however, is often unsuccessful, and if th^ 
affections have not reached an imusually high degree, and if deliveiy 
is not far distant, the woman may be told that they are the atten- 
dants upon her condition, which she has to support, but that they 
will spontaneously disappear with her delivery. 

lAterature.^lj, J. Bo«r, Naturliche Geburtabulfe. 3 Aufl., B. 1. Wien, 1817 
p. 48. — F. A. Y. Ammon, Die ersten Mutterpfllchten nnd die ente Kindespflege. 
13 Aofl. Leipzig, 1868. 



PART III 

PHYSIOLOGY OF PARTURITION 



CHAPTER I 
THE CAUSES OF NORMAL LABOUR 

Normal pa«rtiiritioii is the expulsion of the foetus at term from 
the uterus through the maternal passages by natural forces. 

Two factors, therefore, are chiefly concerned — (1) the expelling 
powers, and (2) the obstacles which they meet with. 

The latter is caused by the ovimi, the object to be expelled, as 
well as by the state of the parturient canal which the ovum has to 
trayerse. 

The normal conditions of the parturient passages and of the 
ovum, which, as far as they themselves are concerned, ensure a 
normal labour, have already been spoken of. We have now only 
to consider the expelling powers, their mode of origin, and the way 
in which they act. 

I. — CAUSES OF THE SETTING IN OP LABOUR 

The natural forces which expel the ovum chiefly consist in the 
contractions of the unstriped muscular fibres of the uterus. 

It certainly is one of the most interesting subjects of midwifery 
to study how those contractions are excited at a certain time, and 
how they are continued, gradually increasing in power imtil the 
ovum is expelled. 

Anatomical preparations and physiological experiments have 
conclusively shown that the sympathetic is the motor nerve of 
the uterus. Whether the sacral nerves also have any influence in 
causing uterine contractions is very doubtful ; more probably they 
are inhibitory nerves. 

The influence of the sympathetic in the expulsion of the ovum is 
called forth by the irritation which the ovum exerts upon the 
terminations of the nerves on the inner surface of the uterus ; 
by reflex action that irritation is transformed into motor activity. 
Only towards the end of the tenth month this irritation begins to 
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be exerted, because only then, through fatty degeneration of the 
deddua, the ovum becomes a foreign body in the uterus. The 
fatty degeneration of the peripheral layers of the ovimi causes a 
separation between the ovum and the Uterus, which the residting 
contractions complete. The process is essentially the following : 

Towards the end of pregnancy a gradually increasing fatty de- 
generation of the decidua takes place. The organic connection 
which until then existed between ovum and uterus is now solved by 
the degeneration of the cells between those structures. At all the 
places where the degeneration has reached a certain stage the 
terminations of the nerves are irritated. But to obtain a reflex 
action, namely, the contraction of the uterine muscles, a certain 
amount of continuous irritation is necessary. This sum once 
obtained, a reflex action takes place in the form of a contraction, 
which, however, is slight at the beginning. Then a pause follows, 
until the sum of the irritation is again sufficient to cause a contrac- 
tion. By the increase of the intensity of the contractions the 
uterine wall is removed from the ovum, and this separation becomes 
a new source of irritation to the uterine nerve-fibres. The reflex 
action, in the form of labour-pains, becomes more and more powerful, 
imtil they follow at last in rapid succession and complete the ex- 
pulsion of the ovum. 

The concurrent observations of Brown-Scquard, Obemier, and 
Kehrer, that the irritability of the uterine nerves progressively 
increases with the advance of pregnancy, would tend to explain the 
regular setting in of labour, as well as the not imfrequent retarda- 
tion of the pains in cases where the separation of the ovum has 
been premature. 

Literature. — C. C. Th. Lltzmann, Artikel " Schwangerschaft " in R. Wagner's 
Handworterb. d. Phys., Ill, 1, p. 107. — G. Veit, Verb, der GeselUcb. far G&b. in 
Berlin. 7 Heft, 1853, p. 122.-tF. A. Kebror, Vergl. Pbys. d. Geb. d. Menscb. 
n. d. S&ugetbiere. Giessen, 1867> p. 8. 
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CHAPTER n 

THE EXPELLING POWERS 

The powers which expel the orum from the utenw are chiefly 
▼ested in the contractions of the nnstriped muscular fibres of the 
uterus. The contractions and the elasticity of the vagina and the 
abdominal muscles are to be considered only as auxiliary forces. 

A. — CONTRACTIONS OP THE UTBBXTS 

With each contraction the uterus alters its shape. Whilst to- 
wards the end of pregnancy it has a flattened ovoid form, it becomes 
more globular during a pain. The longitudinal and transverse 
diameters are somewhat diminished, whilst the antero-posterior 
diameter enlarges. Bv this and the contractions of the musctdar 
fibres of the broad and round ligaments of the uterus the fundus is 
somewhat tilted forwards, and consequently the circumference of 
the abdomen at the umbilicus becomes proportionately greater than 
that between the umbilicus and the symphysis. The size of the 
entire abdomen becomes greatly dhninished in the course of par- 
turition, and this is due partly to the contractions of the uterus 
and to the escape of the liquor amnii, but chiefly to the descent 
of the presenting foetal part, so that its measurements become those 
of the eighth month. The circumference at the umbilicus is on an 
Average 96^ cm., or 89*2 in.; at the middle point, between the 
umbilicus and symphysis, 96 cm., or 89 in. ; and the distance be- 
tween the xiphoid process and the symphysis 40| cm., or 16 in. 
These measurements are considerably smaller than in iJie seventh 
month. 

As in almost all unstriped muscular fibres, the reflex action 
following upon an irritation is slow and gradual, and, according to 
the degree of irritation, of varying intensity and duration. As 
already explained above, a certain sum of irritation is necessary to 
cause a contraction. At the commencement, corresponding to the 
slight irritation, the contraction is feeble and short, and "^e time 
which is required to obtain the necessary sum of the persistent 
irritation for a new reflex action as comparatively long. But with 
the increasing separation of the ovum from the uterine wall the 
irritation abo becomes stronger, and the contractions, therefore, gain 
in intensity and duration, and follow each other in progressively 
shorter intervals. At the height of the expulsive stage the irrita- 
tion is so considerable that the contractions are interrupted only by 
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short pauses. The contractionB slowly increase in strength, i 

a short time at their tu:me, and with the exhaustion of the irritation 

they gradually remit. 

The sympathetic ganglia being the motor centres of the uterus, 
the contra*!tionB, therefore, are involuntary. They cannot he pro- 
duced by volition, or slackened or suppressed by it. Tet mental 
excitement is decidedly capable of altering the force of the con- 
tractions, and it remains to be settled whether the sacral nerves are 
inhibitory in that respect. 

It is also doubtful as yet whether a normal pain has a periatoltio 
course, or whether it simultaneously attacks the whole organ. la 
experiments on bitches and rabbits it can easily be seen that the 
uterine contractions of those animals are clearly peristaltic, but 
Obemier remarks that in some cases the contractions are so rapid 
that the single stages of them can hardly he distinguished. The 
peristolic is proved only as regards the uterus btoomis. To judge 
from analogy, it is probable that in woman also the pain has a 
peristaltic course (and then it certainly begins in the muscles of 
the ligaments, and proceeds from the fundus towards the cervix), 
but from the rapidity with which the wave of the contraction 
passes over the whole organ it will be practicaUy preforahle to 
consider it simultaneous. 

To explain the ciipulsion of the ovum, the assumption of a peri- 
staltic contraction is, on the whole, unnecessary. The muscular 
fibres of the fundus are more strongly developed than those of the 
body, and they again more so than those of the cervix. In the 
cervix, again, there is a spc* which is entirely devoid of muscular 
structure. If, therefore, a simultaneous contraction of the whole 
organ takes place, the place devoid of muscular fibres must always 
be more and more enlarged, and this process of enlargement is 
only very slightly impeded by the circular fibres which surround 
that opening. The dilatation of the cervix is effected in the fol- 
lowing way ; 

The presenting part of the ffetua, or the bag of waters, is 
pushed hy the contractions of the uterus against the internal 08 
uteri, so that it is forcibly separated. By its dilatation the cervix 
becomes a iiortion of the uterine cavity, and thus the presenting 
part gradu^y o^na the external os uteri. The dilatation of the 
mtemal os uten takes place exceptionally tn primi{>anB towards 
the end of pregnancy, but here also by contractions of the uterus. 
The more the c«rvix is dilated the thinner it becomes, until it is 
finally drawn back over the presenting part. The uterus and 
vagina then form one common cavity. At that time, usimlly some- 
what earlier, the membranes rupture, and by the partial escape 
of the waters, and by the consequent diminubon of the bulk of the 
ovum, the sytaration of the ovum from the uterus becomes more 
complete. The now more powerful contractions expel the fcetus, 
and immediately afterwaida the membranes with the placenta. 
By the detachment of the placenta the lat^e vessels which carry 
the maternal blood to it are opened up ; but they are soon com- 
pressed by the firm contraction of the uterus, and the supply of 
blood to them is kept within narrow limits, so that the formation of 
thrombi is favoured in the former placental insertion. 
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As the name — ^pains — already indicates, the contractions of the 
uterus are attended by pain. It has its principal seat in the loins, 
and thence radiates into the abdomen and the thighs. It is chiefly 
caused 1:^^ the pressure to which the terminations of the nerves 
contained within the contracting muscular fibres are exposed. The 
pain is of varying intensity, but most considerable when the foetal 
head passes through the vety sensitive vulva supplied by cerebro- 
spinal nerves. Moreover, the intensit]^ of the pain varies in different 
individuals. Sometmies the woman is greatly excited and bathed 
in perspiration ; or vomiting may set in, and at the moment of the 
birth of the hesid the woman may become quite unconscious. 

The influence of a pain upon the whole organism is shown by the 
increase of pressure m the arterial system. The frequency of the 
pulse increases from the beginning of a pain to its acme, and slowly 
dimimshes with its cessation. 

The force which the uterus is capable of exerting also Taries in 
different individuals. From his Tery exact re^eardLes Schatz has 
found that in the passive organ during pregnancy the pressure 
which the "tonus" of the uterine and abdominal muscles exerts 
upon the uterine contents amounts to 5 centim^res of mercury. 
Iliat pressure remains the same during parturition in the intervals 
between the pains. The intra-uterine pressure rises in the intervals 
between the pains, only when the muscles of the contracting uterus 
begin to thicken after a part of the foetus has been expelled from 
the uterus. Under normal conditions the increase of pressure 
scarcely amoimts to one half of the uterine pressure which existed 
at the commencement of parturition. During the pains the uterine 
pressure rises considerably. • In the cases observed by Schatz the 
pressure of the pains, together with that of the abdominal muscles 
necessary to terminate delivery, amounted to 80 — 250 mm. 



B. — THE CONTRACTIONS OP THE VAGINA 

The comparatively narrow vagina at first opposes by its elasticity 
the progress of the ovum, but the presenting part of the foetus soon 
forcibly distends it. If the greatest circumference of the foetus has 
passed, the expulsion of the succeeding foetal portions, together with 
the afterbirth, is considerably facilitated by the elasticity and the 
contractions of the unstriped muscular fibres of the hypertrophied 
vaginal walls. 

C. — ABDOMINAL PBESSUBE 

The abdominal pressure has a considerable influence upon the 
progress of the child. It can be volimtarily called into play. 
However, at the acme of the labour-pains the muscular action of the 
abdominal walls is involimtarily exerted by reflex action. Ab- 
dominal pressure acts in the following way : — The extremities are 
pressed against some firm support, and thus the trunk is fixed ; by 
deep inspiration the diaphragm is pushed downwards ; the ab- 
dominal muscles now contract, and the diaphragm, which descends 
still deejKjr, partly by its own contraction, but chiefly by the 
powerful action of the expiratory muscles (whilst the glottis is still 
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closed), exerts an equal presstire upon the whole abdominal 
contents. 

Liierature.^WigAnd^ Die Oehnrt. d. Menschen. 2 Bd. Berlin, 1820, p. 197, 
a. a. a. St.— G. Veit, Verb, der Beriiner geb. Get. 7 Heft. 1855. p. 131.— Hohl, 
Lehrb. d. Geb. 2 Aafl. Leipzifi^, 1862, p. 385. — Kebrer, VergL Pbjs. a. s. w.» p. 
41.— V. Scanzoni, Lebrb. der Geb. 4 Aull. Wien, 1867, 1 Bd., p. 227.— Scliatz, 
Beitrftge zur pbyMologiscben Gebortskunde. — Kebrer, Vergl. Pbys., &c., p. 51. — 
Scbatz, Der Qeburtsmecb. der Kopfendbigen. Leipzig, 1866, p. 23. 



THE OOUESE OF PARTUEITION 63 



CHAPTEE in 

THE COURSE OF PARTURITION 

It is best to distinguish three stages in the regular course of par- 
turition : 

1. The stage of dilatation of the os uteri. 

2. „ „ expulsion. 

8. „ „ the afterbirth. 

The stage of dilatation commences with the end of pregnancy, 
and terminates with the perfect dilatation of the os uteri. Some- 
times, and especially in pluriparae, the pains begin rather suddenly, 
so that there is scarcely a clear boimdary between pregnancy and 
parturition; usually, however, and especially in primiparse, the 
transition is gradual. The contractions, which had already been 
taking place for some time, and which were less observable to the 
pregnant woman herself than to the examining hand, now increase in 
mtensity and frequency. The pregnant woman becomes restless 
and seeks support for her back, by pressing her arm against the 
loins or by leaning against some firm object. If, as frequently is the 
case with primiparse, the os is not yet open, the first pains now 
render it pervious for the finger. As a nde, the cervix is found to 
exist in its whole length, and the dilatation of the internal os just 
commences. Only exceptionally have the contractions during the 
last period of pregnancy been so strong (travail insensible) that the 
cervix has already disappeared as such — that is to say, the canal of 
the cervix has become an integral part of the uterine cavity, the 
latter extending down to the external os. As a rule, also, in 
primiparse the head is already entirely within the pelvis, but in 
pluriparse it is fixed in the pelvic inlet, at least during a pain. If 
the internal os is dilated the tension of the external os produced by 
its circular fibres can be felt during a pain. The external os 
gradually becomes thinner, its edges quite sharp, and within it the 
membranes, tensely filled with liquor amnii, can be felt. If only a 
small quantity of water is present between the membranes and the 
head, the head can also be felt through them. In the interval of a pain 
the OS and the membranes again become flaccid, and the head can 
be clearly distinguished. When the contractions increase in force 
the external os also becomes dilated, and the vaginal mucus is tinged 
with blood (the show), due to slight lacerations of the edge of the os. 
The bag of waters protrudes through the os (sometimes into the 
vagina in the shape of a sausage) and remains tense during a pain. 
When the dilatation of the os has reached a diameter of three to 
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four inC'hes the membranes rupture, and the liquor Hrinnii in front rf 
tlie bladder (the forewaters) ninB away. The rest ot the waters is 
retained by the head octin); as a tampon, but usually at the beg'in- 
ning of a pain a portion of the waters passes by the side of the head, 
and is pressed out from the ut«rus. 

Not infrequently the metabranes rupture when the oa is onlv 
slightly opened. The dihitation then is to bo effected by the head 
itself ; and now, since a portion of the festal head freely projects 
through the os, whilst the rest of the body is still exposed to the 
equal pressure of the contracting uterus, a sero-gelatinous eiuda- 
tion takes place under the aponeurosis of that portion of the head 
which, lying in the os uteri, is not subjected to compression. Thus 
the caput succedaneum is formed. As a rule, a small amount of 
blood is found under the aponeurosis, and moat frequently between 
the bone an.d the epicranium. 

Sometimes the membranes rupture a long time after the os has 
been dilated and whilst the child is passing through it, or the 
child is bom pushing the membranes entire in front of it. It 
often occurs that water escapes during a pain whilst the bag 
of waters is still presenting. This is rarely due to an accumulation 
of water between the ovum and uterus ; more frequently it occurs 
when the membranes are ruptured within the ob uteri, but higher 
up, so that the waters can escape, although the bag protrudes. 
But in that case the membranes gradually become flaccid and 
insensibly retract, and the rupture is not so evident. A short 
pause in the activity of the pains usually sets in after the rupture 
of the membranes. Soon, however, the pains begin again more 
powerfully, until the os becomes so dilated that the head can pass 
through it ; the first stage of labour is then completed. 

The atoge of expulsion begins with the retraction of the os over the 
head, and terminates with the complete eipulaion of the child. 
Here the pains become more and more powerful, and follow each 
other with, short intervals. Abdominal pressure becomes in- 
voluntarily^ engaged in the act ot eicpulsion. The progress of the 
child durmg a pain is clearly observable, whilst in the interval of a, 
pain the elasticity of the floor of the pelvis again presses the head 
somewhat backwards. The retrograde movement of the head is to 
some extent also caused by the cessation of the abdominal pressure, 
which depresses the uterus and with it the head. The way in 
which the head passes through the pelvis is of great intenst, and 
an a«curato description of that mechanism will be given at a later 
period. When the head is in the pelvic outlet the perineum is 
arched forward during a pain, the labia gape, and a portion of the 
head becomes apparent between them. Just as within the pelvis, so 
here also the head somewhat recedes at the end of a pain, but the 
next pain again pushes the head further forward. The perintBum 
becomes more and more distended, the anus protrudes, and involun- 
tary defecation at times takes place. Frenulum and labia surroimd 
with a thin ring the head, which advances with every pain, until by 
the next pain, or even during an interval b^ the abdominal pressura 
alone, the head is expelled through that rmg. Generally the same 

Cor the succeeding one expels the trunk. After the birth of the 
1, and still more so after the expulsion of tho whole child, the 
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liquor amnii wbicli had been retained flows off. It is usuallj mixed 
with blood from the placenta, which is already partially or entirely 
detached. 

The stage of the afterbirth begins after the expulsion of the child, 
and terminates with that of the membranes and placenta. By the yery 
considerable contraction which takes place in the uterus after the 
expulsion of the child the diameter of the area of the placental 
insertion in the uterus also becomes diminished, and, since the 
placenta cannot follow that contraction, it is consequently detached 
from the uterine wall. The separation takes place at the expense 
of the mother ; for the yilli of ^e foetal chorion remain intact, and a 
portion of the decidua serotma belongmg to the maternal uterine 
mucous membrane adheres to the placenta. Thus, the maternal 
sinuses are widely opened, and unless they be closed by the contrac- 
tions of the uterus may give rise to a considerable loss of blood. 
For a while placenta and membranes remain within the uterus. 
After a varying interval the uterus again begins to contract, and 
pushes the afterbirth into the vagina, and usually also out of the 
Vulya, aided hj the contmctions oftfaTVagma itself. 

Dehvety is attended hj considerable general excitement, and 
almost always by an elevation of the temperature. The latter, how- 
ever, is not quite constant, and often very slight. It may rise to 
39° C., or 102*2° F., and more, without there being any patholo- 
gical changes to account for it. In general the temperature of 
parturient women follows the daily fluctuations. At the time 
approaching deUvery it rises somewhat, but very frequently it falls 
immediately before delivery. This may, perhaps, be due to an 
increased radiation of heat. 

The duration of parturition is vety varying ; at times in pluri- 
parsB it is over in a few hours, at others it lasts many days. In 
primiparsB it is, on an average, much longer than in pluriparsB ; in 
the former about twenty, in the latter about twelve hours, according 
to Veit. 

The greater part of that time is spent in the first stage ; the 
second stage lasts in primiparee, on an average, an hour and three 
quarters, in pluripar© one hour ; but the natural duration of the 
third stage is very varying, and is seldom observed, because it is 
usually shortened by the intervention of art. Parturition may 
begin and terminate at any time of the day. In the majority of 
cases it begins in the evening between 9 and 12 o'clock, and termi- 
nates in the morning between 12 and 3 o*clock. 
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CHAPTiJte IV 
THE VARIOUS POSITIONS OF THE FCETUS 

It has already been mentioned that there is during pregnancy 
great variety in the position and attitude of the foetus within the 
uterus. Shortly before the commencement of labour in primiparee 
the head of the foetus has, as a rule, already entered the pelvis, but 
in pluriparse the head is movable above the pelvic inlet, or some- 
what deviated to one of the two sides. Exceptionally that deviation 
is so great that the commencing uterine contractions are imable to 
bring the longitudinal axis of the foetus into that of the uterus, so 
that during parturition the child is in a more or less transverse 
position. In other cases it happens that under the conditions men- 
tioned above the breech is above the pelvic inlet, or at least 
nearer to it than the head. A breech presentation is, iJien, produced 
when the commencing pains tiy to fix the foetus in its longitudinal 
axis. 

It follows from what has just been said that transverse presenta- 
tions during parturition are very rare in primiparse, and that they 
are always caused by considerable abnormalities (mostly pelvic 
deformities), whilst in pluriparse it is more frequently the case. 

If the head is directed downwards, and the foetus has its normal 
attitude, the skull will be presenting ; but if the chin is removed 
from the chest, and the head is flexed on the nape, the face will be 
the presenting part. 

If the pelvic end is directed downwards, and the foetus has its 
normal attitude, the breech will be the lowest part ; perhaps the 
feet may be felt by the side of it, but they will remain behind in the 
further coiu-se of parturition. In rare cases the thighs may be 
removed from the abdomen, and the feet will then descend into the 
08 uteri before the breech. Or, as very seldom occurs, the legs may 
remain in apposition to the thighs, and the knees can be felt within 
the 08. If only one foot has descended whilst the other remains 
fixed against the abdomen, this presentation is called imperfect. 
The positions of the foetus are, therefore, to be distinguished 
as — 

( 1. Cephalic end j r* -ri { presentations. 

I. The longitudinal. -] j- ^- zJ^^ , \ 

( 2. Pelvic end J ^; ^^^^^^ J presentations. 

n. The transverse. 

All agree in this — that the transverse positions belong to the 
pathology of parturition, because as such they are usually insuper- 
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able hj the forces of nature. It is far more difficult, however, to 
classify precisely other positions. First of all, face and f ootlmg pre- 
sentations cannot be considered normal, because the foetus has lost 
its normal attitude. And this is the less advisable because footling 
presentations, if left solely to the forces of nature, are very unfavor- 
able for the child, and face presentations are not only tedious both 
to mother and child, but delivery is slow, and this alone clouds the 
prognosis. Breech presentations proper may, indeed, be placed in 
a mid position between normal and abnormal. For, on the one 
hand, they are relatively frequent (about 3 per cent.), the mechanical 
passage through the maternal parts is here rather more easy, and 
certainly not more difficult than in head presentations, and the 

Erognosis is here also at least as favorable for the mother as in the 
itter. On the other hand, the prognosis for the child is far more 
unfavorable. According to Ch. Bell (* Monthly Joum. of Med. Sc.,' 
September, 1853, p. 225), of 2367 breech presentations, 519 children 
were stillborn, i. e, 22 per cent., and not infrequently they require 
in the last stage the assistance of art for the delivery of the head, 
so that they can certainly not be called quite normal labours. 
A normal parturition proper is exclusively represented by a head 
presentation, and even in that deviations in the position and attitude 
of the head occur which cannot be considered normal. 

If from this place, which is devoted to the physiology of partu- 
rition, we exclude the transverse positions and consider lul the 
longitudinal, it is not because all the latter are normal, as has been 
explained above, but it is done from a practical point of view. 
Apart from the diagnosis, the transverse positions are excluded, 
because in them there cannot usually be the question of a mechanism 
of parturition proper. Therefore, to obtain uniformity in the 
description of the way in which the foetus is expelled through the 
pelvis, all the other positions will be considered together. 

In head and breech presentations the position of the foetal 
parts is of great importance for the consideration of the mechanism 
of parturition. A distinction is therefore made according to 
whether the back of the child is placed opposite the left or the right 
side of the uterus. The former, twice as frequent, is called the 
first, the latter the second head or breech position. By a vaginal 
examination the position of the child can be made out from the 
presenting part. The small fontanelle, the forehead in face pre- 
sentations, or the sacrum correspond to the side towards which the 
back of the child is situated. It is of importance also to ascertain 
whether the back of the child accurately lies towards the side, or 
whether it is directed more forwards or backwards. Most frequently, 
but by no means exclusively, the back lies more forwards in the 
first and more backwards in the second head presentation. This 
observation can easily be explained by what has been stated with 
regard to the causes of the position and presentation of the foetus. 
The circumstance also that the first head presentation is twice 
as frequent as the second cannot appear strange if we consider 
that out of twenty -four hours the woman passes sixteen in the 
erect and eight in the recumbent posture. 

The most frequent of all presentations is that of the head ; it is 
seen in 95 per cent, of all cases of labour (once in 1*05 cases). Face 
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presentations occur in 0*6 per cent, (one in 166 cases) ; pelvic pre- 
sentations in 3*11 per cent, (once in 32*1 cases) ; and transverse 
positions in 0*56 per cent, (once in 178 cases). 

The frequency of the first head presentation to the second is as 
2-26 to 1 (Hecker). 

That of the first face presentation to the second is as 1*4 to 1 
(Winkel). 

The first pelvic presentation is met with three times as often 
as the second. Breech presentations are twice as frequent as 
footling. 

Knee presentations are exceedingly r&re ; 1 in 185 breech presen* 
tations. 
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CHAPTER V 

DIAGNOSIS OF THE FCETAL POSITIONS 

It is highly impoiiant to know, as early as possible after labour 
has set in, the position of the foetus. If the presenting part is low 
down, and the membranes are ruptured, the position can usually 
be recognised without difficulty by an internal examination. But if 
the membranes are very tense, and the foetal parts too high for the 
examining finger, the position must be determined from an external 
examination. By it excellent results are obtained if the uterus is 
flaccid in the intervals of the pains. For a less practised observer, 
under not too unfavorable conditions, the foetal position is less 
liable to be mistaken from an external examination than from an 
internal made idone. The former ought never to be omitted, 
because it gives an excellent control over the results obtained by 
the internal examination. 

A. — THE EXTEBNAL EXAMINATION 

The most important points for the diagnosis of the foetal position 
by an external examination will be obtained by palpation. First of 
all we must ascertain if the position be longitudinal. For that 
purpose the accoucheur stands at the side of the bed, and places 
nis hands upon the abdomen of the pregnant woman, so that the 
tips of the fingers are directed to the symphysis, the wrist to the 
navel of the woman. By short tapping movements it can bo ascer- 
tained if a large part lies movably above the pelvic inlet, for if 
that is the case a distinct sensation of ballottement is obtained. 
If that part is slightly deviated to one side, one of the two hands 
feels it still more easily. If that large part is fixed in the pelvic 
inlet, it can also be easily felt through the lower segment of the 
uterus. It is, however, more difficult to feel if it has entered 
the small pelvis to a great extent or entirely. Nothing more can be 
made out then but that the perceptible tumour is continued into 
the small pelvis, since the hand cannot pass deeply between the 
^mphysis and the lower segment of the uterus. It is evident 
uiat in such cases the internal examination will afford very material 
assistance. But to obtain information as to the position of the other 
large part it is best to sit on the edge of the bed, and to place 
both hands in such a way upon the abdomen of the parturient woman 
that the tips of the fingers are directed towards the sternum, and 
DOW to endeavour by short tappings to produce ballottement also in 

6 
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the fundus uteri. In that way the large part lying in the fundus 
can easily be made out. 

If the position be vertical, we have to determine whether the 
head or the breech presents. The chief distinction between these 
two is that the head feels harder, and therefore balluttement is more 
distinct and more easily produced. Again, the head ia larger and 
leas convex. Then the discovery of the limbs, which are closely 
attached to the breech, may aid in the diagnosia, for ia the head 
presentation there ia first the interval of the neck, and then only 
the attachment of smaller parts. Fassbcndcr draws attention to 
the fact that frequently the parchment-like crepitation of the 
cranial bones may be felt under favorable conditions through the 
abdominal walls, and thus the head con bo distinguished with 
certainty from the breech. Sometimes, especially in a small fcetus, 
the head feels remarkably small and pointed, so that it could be 
easily mistaken for some other fcetal part. From it, however, it is 
distingnUhed by ballottement, which is never obtained with small 
parts. 

The question whether the presenting part is in the first or second 
position is usually not difficult to decide. First of all the large 
part situated above must bo made out by palpation ; a hasty 
decision must not be made as to its absolute position in the abdo- 
men ; careful examination must show on which side of the large 
port the small ones can bo felt. For it is found in great lateral 
deviatioQ of the uterus that a large part can be decidedly felt on 
one side, say the right, of the abdomen, so that the assumption 
would be that the position is the second. Yet by careful palpa- 
tion no other fcetui parts can be felt on the left, whilst they can be 
distinguished on the right of the large part ; the position, there- 
fore, is the first. It may also be difficult to feel the small parts if 
the back is almost entirely situated in front, and in such cases, it 
the head ia not yet fixed in the pelvis, the back may not infre- 
quently be brought now to the left, and at another time to the right. 

Auscultation materially assists in determining whether the posi- 
tion is the first or the second. However, it is not sufficient to 
hear the sounds of the fcetal heart, but the place must be found where 
the sounds are most distinctly heard. In the first position the 
heart sounds are heard in the loft lower region of the abdomen, 
somewhat to the outer aide, and rarely only near the middle line. 
In the second position the sounds are very distinctly heard (corre- 
sponding to the situation of the heart in the left thoracic cavity) 
usually to the right, close to the linea alba, rarely far externally, 
but sometimes a httle to the left of the Unca alba. Considerable 
deviation of the uterus to the right or left may easily give rise to 
mistakes if the linea alba is taken as a limiting line, and not the 
middle line of the uterus. As an aid to diagucsis between head 
and breech presentations, auscultation is only to be used with great 
cautjon. Frequently, indeed, the sounds of the fcetal heart are heard 
very high up in the region of the umbilicus in breech presentations, 
but Ihia is by no means constant, and occurs also in head pre- 
sentations. 

On the other hand, auscultation is highly useful to distinguish 
between face and head presentations, for in the former the thorax 
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lies 80 mucli in that half of the uterus which does not correspond 
to the back that there the heart sounds are best heard. Thus, 
even in the first face presentation the breech is felt high up to 
the left, to the right of it are the small parts, and the heart's 
sounds are heard to the right of the linea alba. If, moreoyer, the 
occiput is felt projecting over the left pubic ramus, a face presenta- 
tion is certain. 

It is most difficult of all to decide from an external examination 
whether the breech or the feet present. The latter may be dia- 
gnosed if the breech is somewhat deviated to the side where the 
back lies, t. e. to the left in the first position. 

Transverse positions are recognised by a large movable part 
in each side of the uterus whilst the fundus is empty, and 
the examining hand can more or less easily pass between the 
symphysis and the lower uterine segment. The distinction between 
head and breech is often easy, but sometimes it is, on the contrary, 
very difficidt. The heart's sounds are usually heard more to the 
side in which the head lies. If through the anterior abdominal 
walls small parts are distinctly felt, the back lies behind and 
somewhat below. 



B. — THE INTBBNAL EXAMINATION 

By the internal examination, especially when the presenting part 
is sufficiently low down, and when the membranes are flaccid or 
already ruptured, a practised observer is able to obtain precise 
information, not only as to the presentation, but also as to the 
position of the child. But to a less practised one this internal 
examination gives rise to a variety of mistakes, and it is therefore 
adv^'sable always to control the results of an internal by an external 
examination. 

The head is known to present from the large round body of 
uniform bony hardness, which easily produces bidlottement if it is 
still high up and movable. If fixed it is usuallv easy to feel on it 
the sutures, and at least one fontanelle. For further information 
the examining finger must pass along the head towards the maternal 
sacrum. In this way the finger comes to a suture, which, in the 
great majority of instances, is the sagittal suture. It must be 
followed to both sides as far as possible. imtil a place is reached 
where several sutures meet. The shape of the two fontanelles 
serves to distinguish th^m from one another. Yet they can be 
mistaken, especially if the bones are so tightly compressed that 
the space of the large fontanelle entirely disappears ; the small 
fontanelle also may be strikingly like a deficiency in the bone if 
the apex of the occipital bone is pushed under the parietal bones. 
Exceptionally, a fissure with diverging margins is found at the 
superior angle of the occipital bone, or a Wormian bone is inserted, 
and then the shape of the small fontanelle is just like that of the 
larger. Not infrequently a rhomboidal opening is met with along 
the sagittal suture, about one centim^re in front of the small 
fontanelle, which may also lead to mistakes. 

The small fontanelle is recognised by three sutures proceeding 



72 THE PHYSIOLOGY OF PAFiTCRlTIOS 

from it. Pour sutures proceed from tlie larger. It is, ot coune, 
easy to distingiiiali between the foutauelles if Ijoth c'au be felt. 

Not infrequently in internal examination the sagittal ie mistal>eu 
for one of the lambdoidal autures. But thia would be leas frequent 
if, from a previous external examination, information has been 
obtained as to the position of the child. The following maj ^de 
in the diagnosis :— The sagittal suture pursues a straight, the 
lambdoidal a conrex, course. Along the sagittal suture the parietal 
bones gradually become very thiu and yielding, whilst the margins 
of the bones forming the lambdoidal auturcB are far more acute and 
ragged. In the lambdoidal sutures irregularities in their downward 
direetion can often be felt with great distinctness and precision, which 
ia not the cose with the sagittal suture. In great compression of the 
h(s\d the parietal bones may be placed so as to meet one another at an 
acut« angle, but the sagittal suture always remains a straight line, 
and the edges of the bones are always much softer than those of 
the lambdoidal sutures. It is well to remember that the upper angle 
of the occipital bone is almost constantly pushed under the parietal 
bones, and thus there is scarcely any diJQiculty in making out the 
various sutures. The sagittal is rarely mistaken for the coronal 
suture. It is seldom so low down {m the oa), and the larger 
fontanelle can usually be felt so well that from the shape of the 
fontanelle, the acute angle of which enters between the frontal 
bones, the sutures can be recognised. For the same reasons the 
frontal suture is known, and, since the finger cannot pass along it 
very far without meeting the glabella and the bridge of the nose, 
it is not possible to mistake it for the sagittal suture. 

A sure diagnosis of the presentation of the head or of its 
position may be rendered impossible by the bag of waters and by 
the formation of the caput suoeedaneum. The latter may be so 
enormous that the whole presenting portion of the head appears 
soft to the touch ; but then the cranial bones can easily be felt if 
the finger is passed up immediately behind the symphysis. 

The presentation of the face is easily made out :f it is not too 
high up after the osis dilated. The parts composing the face — viz. 
the nose, the eyes (especially the supra-orbital margins of the 
frontal bones), the frontal suture, and below the mouth and chin — 
are so characteristic that they cannot be easily mistaken. If the 
finger is put info the mouth of the fcetus at times a distinct suction 
is perceived, yet the diagnosis may become difficult on account of 
a considerable swelling of the face. Those parts are sometimes 
80 much deformed that even after deliyory they cannot be 
recognised, 

A breech presentation is, in the great majority of instances, 
equsHy easily recognised when the os is dilated ; as a rule, the soft 
part (the gluteal region) is felt in front, and behind it the opening 
of the anus. On both sides are the tuberosities of the ischium i 
towards the back the tip of the coccyx, and higher up the spinous 
processes of the sacral vertebr» can be felt, whilst towards the 
abdomen the vulva or the scrotum is reached. The latter may 
be BO much swollen that it feels like a lar^e bladder. However, it 
is not always easy to reach the genital organs, for not infrequently 
the sacrum presents. At the lower end of the sacrum, a few ueuti- 
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nK^es above the anus, the skin is sometimes so strongly depressed 
that it feels very much like the anus, but is distinguished from it 
by resting upon bone. It is well to be aware of this, or it may lead 
to mistakes. If the breech is low down, the groin can often be felt 
in front. , 

The presentation of the feet can be known when the os uteri is 
still closed by their characteristic and sudden jerks and their quick 
disappearance. When the os is dilated they are distinguished from 
the hands without diffictdty. 

Transverse positions should always be thought of as soon as no 
presenting foetal parts can be felt. Frequently a hand is foimd 
lying in the os, which is known by the greater length and mobility 
of its fingers, and distinguished from a foot by the absence of a 
heel. "Whilst the foot makes short jerking movements, the hand 
usually remains quiet, or grasps the examining finger, or is slowly 
drawn back. In a later stage of a transverse position the shoulder 
is felt, more or less, tightly presenting over the pelvic inlet. Some- 
times an arm projects into the vagina, and is easily recognised as 
such. The shoulder is known from the armpit, in which the ribs 
are felt. From the direction of both it can be concluded on which 
side the head is situated. The clavicle in front and the scapida 
behind, together with the projecting series of the spinous processes 
of the vertebral colimm, indicate whether the ba!ck is situated in 
front (towards the symphysis) or behind (towards the sacrum). 

C. — THE COMBINED BXAMIKATIOK 

A combined internal and external examination is superfluous 
when the presenting part is firmly impacted or movable only with 
difficulty. If this is not the case, it is well to fix it externally in 
order to learn its position. This mode of examination becomes still 
more important if the presenting part is deviated to the side, or if 
the child is entirely in a transverse position. In the first case the 
simultaneous external pressure makes the parts easily accessible to 
the finger examining within the os, and in transverse positions it 
not infrequently in the commencement of parturition brings one 
large part withm the reach of the finger, so that it can be distinctly 
recognised. 
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CHAPTEE VI 
THE MECHANISM OF PARTURITION 



A. — HBAD PBSSEKTATIONS 

ITndeb normal conditioiis no obstacle is given by the bony pelvis 
to the entrance of the head. It is the soft parts alone which, as a 
rule, prevent its entrance during pregnancy ; and this is usually the 
case when, as in pluriparse, the yielding abdominal muscles do not 
check the forward growth of the uterus. But if the abdominal 
walls have not yet been stretched, they exert such a pressure upon 
the growing uterus from above Uiat its lower segment contaiiung 
the head is pushed into the small pelvis towards the end of preg- 
nancy. In primiparsB it is therefore normal to find in the begin- 
ning of labour that the head has already entered the small pelvis. 
This in pluriparse is effected during labour by the pressure of the 
abdominal muscles, which push the head, still contained in the 
lower segment of the uterus, into the small pelvis, or it is brought 
about by the first pains, which force the head out of the uterus and 
into the small pelvis. 

The position in which the head enters depends upon how it was 
situated above the pelvic inlet. Since the antero-posterior diameter 
of the head is too large for the antero-posterior diameter of the 
pelvic inlet, the head cannot enter in that position. In all others 
its entrance is possible, and actually occurs. It may assume any one 
of the following six positions : — 

1. Occiput directly to the left (Z.). 

2. „ behind and to the left (h. L), 

3. „ in front and to the left (v. I.). 

4. „ directly to the right (r.). 

6. „ behind and to the right {h. r.). 
6. „ in front and to the right (v. r.). 

We do not consider it superfluous to draw at- 
tention to the fact that usually too narrow limits 
are allowed for the entrance of the head in the 
transverse direction. The head enters in the trans- 
verse diameter if it is placed, not entirely trans- 
versely, but approaching more to the transverse 
than to the oblique diameter. The extent of each 
segment can be best represented if (Fig. 8) aroimd the point of 
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section between the antero-posterior and the transverse diameter 
a circle is constructed, and so divided into eight equal segments 
that the pelvic diameters bisect those segments. Each segment 
correspondis to an angle of 45^ ; the head never enters the anterior 
and posterior segments with its long diameter, so that the six only 
whicn have been marked will have to be considered. 

Since, as mentioned above, the back of the chUd, if allowed to 
follow its own gravity, falls to the left and forwards in the erect, 
and to the right and behind in the recumbent, posture of the 
mother, the head most frequently enters the pelvic inlet in the first 
oblique diameter with the occiput to the left and in front, or to the 
right and behind. But there are numerous exceptions, and not in- 
frequently the head enters transversely, and often in the left oblique 
diameter. 

In the beginning of labour, therefore, the head contained in the 
lower uterine segment lies in nrimiparse within the small pelvis, 
in ploriparsB above the pelvic inlet. The attitude and position of 
the head are quite normal. The chin is flexed upon the thorax, so 
that the large and small fontanelles are on about the same level ; 
the occiput is directed to one side, usually somewhat forwards or 
backwards; and the sagittal suture runs in the midst between 
promontory and symphysis, since the axis of the uterus approxi- 
mately coincides with that of the pelvis, thus forming a right angle 
with the pelvic inlet. 

The mechanism by which the uterus effects the expulsion of the 
fcBtus is a double one : 

First, by the contractions of the imstriped muscular fibres the 
eontents of the uterus — viz. the ovum, considered as a whole — are 
exposed to a uniform pressure, which Schatz calls the ''internal 
uterine pressure" (inner en Uterusdruck). Now, since the muscles 
of the fvmdus are more strongly developed than those of the lower 
portion of the uterus, and since the internal os is devoid of a muscular 
structure, the ovum is pressed against that latter point, and conse- 
quently dilates it. 

Secondly, the uterus tends to assume a round form by its con- 
tractions. This is obtained at the expense of the longitudinal and 
the transverse diameters, the antero-posterior being relatively very 
small in the uncontracted condition. Thus, the uterus shortens 
from above downwards and transversely. Schatz calls that 
tendency of the uterus to assume the round form the "form- 
restitution power" (die Formrestitution-kraft) . 

Whilst tne internal uterine pressure uniformly acts upon the 
contents of the ovum, viz. the foetus and the fiquor amnii, the 
innate power in the uterus to reassume its previous form tends, by 
the shortening of its transverse diameter, to place longitudinally 
what may perhaps have been situated very obliquely, straightening 
at the same time the foetus, which is strqngly bent over its anterior 
surface. And the breech also, which by the shortening of the 
transverse diameter is forced more towards the fundus, is subject to 
the same pressure, and this, acting through the vertebral colimm, 
pushes the head into the pelvic inlet. 

Where the foetus is so small in proportion +o the other contents 
of the ovum that its longitudinal axis finds sufficient room in the 
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diameter of the globular ut«rus, the effect of the form-reBtitntion 
power ia, of course, lost. Here the head sinks oiily downwards to 
the 08, becauae it« specific gravity is greater than that of the liquor 
amnii, but it ia not forced down by a pain. This a!ao exphiins why 
in hydroammon, when the head presents at the os ut«-ri, baJlotte- 
mc-nt can as easily be produced during a jiowtrful pain as in an 
interval. 

But where the foetus is large, so that the fundus uteri acts upon the 
breech during a pain, whilst the fcetus itself is straightened by ihe 
shortening of the transverso diameter of the uterus, the inteniBl 
uterine pressure forces the OTUm, as a whole, towards the dilaliiig 
oa, but Vae form-restitution power, acting upon the breech, brings 
the head of the fcetus into the lower portion of the ovum. 

If the OS uteri Is so far dilatjjd as to closely surround the bead 
when forced into it during a puin, that portion of the liquor anuiii 
which la contained in the membranes in front of the head is more 
or less completely separated from the rest of the liquor amnii, uid 
is called the " forewaters." 

Let us assume the separation to be absolute. 

In that case the ovum, upon which the internal uterine pressure 
acts, only consists of the parts situated above that line where the 
OS closely surrounds the head. For, since the head completely 
sepamtea the lower portion of the ovum, after the retraction of the 
lower uterine segment from the last-mentioned port, the luterual 
uterine pressure can only act upon the remaining ]K)rtion of the 
OTum aituated above the line of separation. The internal uterine 
pressure, therefore, forces the whole ovum, with the fcetal head 
foremost, out of the lower uterine segment. The effect of the form- 
restitution power, however, is different. That force acts upon the 
progress of the fietua within the ovum by pushing it towards the 
oag of wat«rs. !Now, if the membranes, which contain the waters, 
ore so formed as not to burst under that force, the waters cannot 
give way in any possible direction, and since water ia almost 
entirely incompressible, the form -restitution power cannot have effect 
under such circumstances. 

In point of fact, it is rare for the bt^ of waters to be so com- 
pletely separated, Usually, as soon as by the intumal uterine pressure 
the tension of the contcnta of the upper part of the ovum becomes 
greater than that of the bog projecting, water rushes past the head, 
and now the bag is more filled and becomes very prominent and tense. 
But not even now would the form-restitution power have effect, 
because water Is only then forced Into the bag of membranes when 
the strength of the form-restitution power ia surpassed by that of the 
intern^ uterine pressure. If the reverse ia the cose tlie waters g^ 
back from the bladder into the fcetal covering, and the head is 
closely surrounded by the membranes forming the bladder. 

The case is different when the membranes are ruptured. "Whilst 
the internal uterine pressure in the same way tends to expel the whole 
ovnm as far as it stiu exists, the form-restitution power now forces the 
head out of the foetal membranes. Therefore, both powers can 
exert their full strength only when the membranes are ruptured. 

In proportion as the uterus diminishes in size so the fundus 
descends with the downward progress of the child. The ut«rine 
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contractions continue to act in the same way upon the breech during 
the whole duration of labour, and their effect becomes the more 
powerful the more the liquor amnii escapes from above the head. 

The contractions of the abdominal muscles never act directly 
either upon the ovum or upon the child. They only force the 
uterus, and with it its contents, deeper into the pelvis. At the 
same time they have some indirect influence on the dilatation of the 
OS. When the uterus has been pushed into the pelvis its ligaments 
assist in dilating the os. 

The vagina at first opposes the exit of the child by its elasticity 
and its contractions, and only after the greatest circumference of the 
child has passed through it does it expel the succeeding portion. 

The head makes various regular movements in its passage 
through iJie pelvis. These are produced by the form-restitution 
power entirely if the membranes are not ruptured, and the fore- 
waters not separated from the rest of the amniotic fluid. Under 
other circumstances they are also in part produced by the internal 
uterine pressure. But the first of these movements can be only 
effected by the form-restitution power. 

The first change in the position of the head consists in rotation 
aroimd the transverse diameter, by which the small f ontanelle comes 
lower down. This takes place in the following way : 

The expulsive power acts upon the head through the vertebral 
column. Were this attached to the middle of the head, the latter, 
meeting everywhere the same resistance, would evidently be moved 
onwards in the same direction in which it presented in or above the 
pelvis, that is, occiput and forehead in the same plane. But the 
vertebral column is attached to the head nearer to the occiput, and 
by this attachment the antero-posterior diameter of the head 
is divided (so to speak) into two arms of a lever, the longer 
of which is towards the forehead. Since the resistance, equal 
on both sides, becomes more powerful by acting upon the longer 
arm of the lever, the forehead must remain behind the occiput 
Under normal conditions the head, therefore, in pluripar» enters the 
pelvis at the commencement of labour with the sagittal suture 
directed more or less obliquely, and the small f ontaneUe the lower ; 
in primiparsB at this time the head will be in the x)clvis, having the 
same inclination. The small fontaneUe will natiirally descend the 
more the stronger the expulsive power and the more considerable the 
resistance is, that is, the more powerful the uterine contractions are 
and the more unyielding and firm the soft parts. This obliquity of 
the sagittal suture and depression of the posterior part of the head 
can be seen in a marked degree in cases of pelvic deformity, where 
the progress of the head is opposed by a uniform resistance on the 
part of the bony pelvis. Were the reLa.tions of the pelvis to remain 
the same through its entire course, so that it somewhat resembled 
a cylinder, the head would then pass out through the whole pelvis 
in the same position. But, whilst on the sides of the pelvis the 
resistance remains the same, it becomes totally different on the 
anterior and posterior walls. For the anterior wall is formed only 
by the short symphysis, the posterior by the sacrum and coccyx. The 
resistance from the posterior wall soon preponderates over that from 
the anterior. This is still further increased bv the attachment to the 
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posterior wall of the powerfu], unyielding, pelvic floor, whilst the ante- 
rior wall is not strcngtbened by any soft parts. By the reBiBtance 
of the posterior wall the head must be preased forwardit. Since the 
head passea slowly through the pelvis, that portion of the head 
which presents will have first to assume the forward direction. If, 
therefore, the small fontanelle is the lowest down, it will be pushed 
forwards by the reaistance of the posterior wall. The head, what- 
ever may be the position of the snmll foutanelle, when it enters the 
pelvia, to the aide, backwards, or forwards, alwaya continues to 
aeacead in the same direction until it meets the resistance of the 
floor of the peWia. It ia this which presses the small fontanelle 
forwards, and the lower the head descends the more it turns for- 
wards, and at the exit of the head the sagittal suture ia not quite 
but approximately in the antero-poaterior diameter of the pelvis. 
The increaaed resistance of the posterior wall also presses the whole 
head forwards, that is, out of the vulva. The expulsive power acting' 
in the direction of the axis of the pelvis, and the resistance which 
the pelvic floor presents in an opposite direction, do not quite 
counterbalance each other. It therefore results that the perinfeum 
ia slowly distended, and that during this time the upper portion of 
the pelvic floor pushes the occiput forwards from beneath the 
symphysis. A further progress in that direction becomes impossible 
as soon as the nape of the neck is pressed against the posterior surface 
of the symphysis. At this moment a short pause talfcs place. The 
expulsive power of the uterus pushes the bead still fiuthor down, 
and protrudes the periuEeum until this is so much distended that the 
upper portion of the outlet can act upon the foco from behind and 
above. By it the chin is removed from the thorax, and by the 
pressure &om behind the head ia gradually forced along over the 
jierinBiun, At this stage the following parts appear after each other, 
viz. the targe fontanelle, the frontal suture, the glabella, the 
nose, mouth, and chin. When the chin is bom the head again 
becomes flexed. The shoulders enter the pelvis in the opposite 
oblique diameter to which the sagittal suture entered, and 
in the outlet they are also placed approximately in the conjugate 
diameter. The one shoulder, lying in front, is fixed a)>ainst the 
pubic arch, and the other sweeps over the perinffiura. The trunk 
then follows both by its own weight and by the elasticity and the 
contractions of the vagina. 

To recapitulate, therefore, briefly, the mechanism of labour ia the 
first head presentation, with the back of the child to the left, is as 
follows : — As soon aa the pains have begun to advance the bead 
of the child, the small fontouelle is the lower down, and the 
sagitte.1 suture is directed almost transversely or more or less in the 
oblique diameter. If the suture ia followed to the left the small 
fontanelle can bo reached without difGculty, and it may be found 
directed somewhat backwards, but more frequently forwards. The 
large fontanelle is so high up that it can only be reached with 
difficulty or not at all. But oven if the small fontanelle is, in the 
beginning of labour, directed somewhat Imckwards, as soon as the 
head presses against the outlet it turns forwards, and then stands 
opposite the left thyroid foramen. Ab the head now stands lower 
down, usually the large fontanelle can also be felt, and it ia to l»e 
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found somewhat liiglier up and opposite tHe right sacro-iliac syn- 
chondrosis. In passing through the Tulva the posterior upper 
fourth of the right parietal bone is first seen, then the occiput 
appears under the symphysis, and head and face sweep over the 
perinsBum. The face, when horn, is directed towards the inner 
surface of the right thigh of the mother. The shoulders enter the 
brim in the second or left oblique diameter ; within the cavity of 
the pelvis they are placed almost in the congugate diameter, and 
whilst the riffht shoulder is fixed against the symphysis the left 
sweeps over iSie perinsBum. 

In the second head presentation the occiput is to the right side of 
the pelvis, but from the reasons above stated it is at the commence- 
ment of labour most frequently directed somewhat backwards, but 
in the further progress of labour it regularly turns forwards. On 
the whole, the relations are just the same as above described if 
right is substituted for left and vice vered. 

The caput succedaneum, which always forms on the portion 
situated in the os, is in the first head presentation on Uie posterior 
upper angle of the right parietal bone, and very frequently it 
extends to the sagittal suture of the small fontaneUe. If the latter 
is veiy low down, the caput succedaneum may also be found upon 
the squamous portion of the occipital bone. In the second head 
presentation the caput succedaneum is upon the same place on the 
left side of the skull. 

By the cnreater pressure to which the posterior parietal bone (i. e. 
tbe left in the fir^t head pi^sentation) k subject^ from the ik>8. 
terior wall of the pelvis, it is, as a rule, even in the normal pelvis, 
somewhat pushed under its fellow along the sagittal suture. For 
the same reasons it is also foimd much more flattened. These 
changes are found in a greater degree in the flattened pelvis, and 
may, therefore, give rise to a very considerable degree of asym- 
metry of the cranium. 

The mechanism just described is the normal ; it is, however, not 
infrequently subject to deviations. Thus, it occurs in pelves 
whose conjugate diameters have not quite the normal length 
(because the resistance which the head meets with in the conjugate 
Hes nearer to the occiput than to the forehead), or in abnormally 
shaped heads (because the posterior arm of the lever has nearly the 
same length as the anterior), that the large and small fontanelles 
remain on the same level even after their entrance into the pelvis. 
If these aDomalous conditions do not change in the cavitv of the 
pelvis, the descent of the small fontanelle does not take place, the 
sagittal suture remains nearly in the transverse diameter, and the 
heud may be bom in this transverse direction. Yet this very rarely 
takes place, since usually the occiput descends after all. 

In still greater deviations from the normal, where the conjugate 
is considerably shortened and the head unusually deformed (either 
too large, with very strongly developed occiput, or too small and 
round, so that the less prominent forehead does not meet with the 
usual resistance), the l^ge fontanelle is lower at the entrance into 
the pelvis. It then continues the lower, and in marked cases may 
be felt in the pelvic axis. As soon as the greater resistance of the 
posterior pelvic wall preponderates it also turns forwards like the 
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small fontanelle when that is lower down, and for the aame ri 
111 the great majoritj of inatanccs these relations change within 
the pelvic cavity — somotimea ouIt at the outlet, and, finally, the 
amall fontanelle deaceada aft^r all. After its descent it turns for< 
wards, and the head is delivered in the regular way. Barely the 
largo fontanelle lomaius lower down up to the la«t ; if bo, it then 
turns more to the front, and the head is delivered with the occiput 
directed backwards — anterior parietal presentation, "Wigand and 
Hecker. In the vulva the angles of the frontal and parietal bones 
forming the large fontanelle first become visible. Then the cor< 
responding frontal bone (the right in the £rat and the left in the 
Eeeond position) is fixed against the pubic arch, the occiput sweeps 
over the perineeum, and at lost the face appears from beneath the 
pubic arch. The shoulders pass through tJie pelvis in a direction 
opposite to that of the sagital suture. Oorrespondiug to the po8i< 
tion of the large fontanelle, the caput succedaaeum is also on the 
anterior comer of the jiarietal bone close to the largo fontanelle. 
Sometimes it is on the large fontanelle itself, or on the adjacent 
angle of the frontal bone. 

In the ])assage of the head through the outlet it not infrequently 
occurs that the snmll fontaaelle is turned to the opposit« aide, so 
that, therefore, in the first head position it appears in the last 
moments of labour beneath the right pubic arch. The face then 
loots to the left and behind, and the shoulders pass as in the second 
head position. This supcrrotation (ueberdrehuug) is caused by the 
abnormal position of an arm with the head or by the shortness of 
the umbilical cord. 



In face presentations, also, there is nothing definit« in the way iu 
which the face is placed at the brim. The length of the face may 
be almost in the transverse or in one of the obGque diameters, and 
the chin in front or behind. The direction in which the forc^ con- 
veyed through the vertebral column acts upon the progress of the 
child in face presentations divides the length of the face into two 
unequal anna of a lever, of which the longer is situated towards the 
forehead. Therefore the equal resistances of both sides will more 
strongly act upon the longer arm of the lever, and consequently the 
forehead will remain behind whilst the chin descends. For the 
reasons already stated in the mechanism of head presentations, the 
chin when lower down must always turn forwards in the progress of 
labour, even if it had originally been directed backwards. 

In the first face presentation the face is so situated at the 
brim that the forehead is directed to the left. The length of the 
face runs almost in the transverse or in one of the two oblique 
diameters. Chin and forehead are approximately on the same level, 
or the forehead is somewhat lower down. As soon as the face has 
entered the pelvis the chin descends and turns forwards within the 
j«lvjc cavity. The rotation is natiirally the greater the more back- 
wards the chin has been originally directed. In passing through 
the vulva the right cheek and tJie angle of the mouth are finit 
visible, the chin then appears from beneath the descending ramus of 
the right pubic bone, and whilst the neck is fixed against the pubio 
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bone the nose, forehead, and the whole head sweep OTer the peri- 
nseum. When the head is bom the face looks forwards and to the 
right. The shoulders enter the pelvis in the first oblique diameter, 
the right shoulder is fixed against the left descending ramus of the 
pubic bone, and the left shoulder sweeps over the perineeum. 

In the second face presentation the delivery takes place in the 
same way, mutaiis mutandis, 

A swelling is formed on the presenting face, for the same reasons 
that in head presentations a caput succedaneum is met with. It is 
situated close to the mouth at that angle which is directed forwards 
— ^in first face presentations the right angle of the mouth. If the 
swelling is more considerable it extends over the whole cheek, the 
nasal region, and sometimes also to the other side, so that the face 
is frightfully disfigured, and bluish-black from sujffused blood. The 
disfiguration disappears in a few days after delivery. 

In face presentation the shape of the foetal head is usually altered 
bv passing through the pelvis. The change consists in a compres- 
sion of the head in the vertical diameter. The upper surface of the 
head is flattened; in the region of the large fontanelle there is 
sometimes a kind of saddle-shaped depression ; the occiput is drawn 
out and the longitudinal diameter of the head is lengthened. This 
change of shape also disappears a few days after birth. In treat- 
ing of the etiology, it will be mentioned that a hereditary develop- 
ment of the occipital bone predisposes to face presentations, so 
that a greatly prominent occiput may be still more lengthened by 
labour. 

According to the statistics of Winkel, face presentations occur as 
frequently in primiparsB as in pluripar© ; they are more frequent in 
a narrow pelvis than in the normal. 

The causes of face presentation are essentially those which residt 
from the contractions of the uterus. These, by diminishing its 
transverse diameter, tend to change oblique positions of the foetus 
into longitudinal. The longitudinal positions are obtained by the 
part which is situated high up being pushed into the fundus, i. e, 
the breech in most cases, whilst the part situated below — the head — 
is pushed into the brim. In large children this is often attended 
by great difficulties. If the child is so situated that its back is 
directed downwards to the pelvis, the breech having been forced 
into the fundus by the uterine contractions, the pressure of the 
other lateral wall of the uterus must chiefly act upon the forehead, 
whereby the curvature of the child is increased and the chin is 
closely pressed against the thorax. But if the child is situated with 
the back directed to the fundus and the abdominal surface to the 
pelvic inlet, the breech having again been pushed into the fundus, 
the pressure of the outer lateral wall of the uterus chiefly acts upon 
the occiput and forces it tightly against the nape of the neck. At 
the same time the contracting uterus forces the head downwards. 
The occiput is pressed against the uterine wall, whilst the forehead 
does not meet with any resistance. Under these conditions, although 
the expelling force is nearer to the occiput than to the forehead, 
yet the forehead descends lower, because the greater resistance, 
acting through the short arm of the lever (the occiput), prepon- 
derates over the slight resistance acting on the long arm of the 
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lever (the forebead). WLen the head has entered the brim under 
fevorable conditions, the chin may be bo far removed from the 
thorai that the diameter of the head (represented by a line from 
the chin to the large fontanelle) maj be divided into two unequal 
arms of a lever by the direction of the espuIaivB force ; the shorter 
of the arms is situated towards the chin. That point once reached, 
the head must neeessarily remain behind, whilst a face presentation 
fully develops. That change in the attitude of the fcetal bead is 
very easily brought about when the occiput is more strongly 
developed, as the preponderance of the resistance to the occiput may 
then be much less. The direction also of an existing obliquity of the 
uterus is not without influence. If the uterus lies to the right, and 
the child with its back upwards and its head to the right, the 
uterine wall, running from the left below to the right above, must 
rather tend to approach the occiput to the nape, and to produce a 
face presentation, than when the head lies to the left. Since the 
obliquity of the uterus is normally to the right side, it can be easily 
eiplained in that way that the relation of the first face position is to 
the second as I'i -. 1, whilst that of the first head position to the 
second is as 2-26 : 1. In a very similar way, Duncan (' Edinburgh 
Medical Journal," May, 1870) explains the relative preponderance of 
the second over the first face presentation. The narrow pelvis 
also favours the occurrence of face presentation. It prevents the 
entrance of the head into the pelvis, which in primipane takes place 
towards the end of gestation and tends to obliquities. According 
to the etiology given, face presentations would, as a rule, be pro- 
duced at the coin mencement of labour — secondary face presentation ; 
but in primipane. In whom, during pregnancy, already distinct 
uterine contractions have taken place, they may be produced diaring 
that period — priniary face presentation. 

Deviations from the usual mechanism of labour are very rare in 
face presentations. What most frequently occurs is that the fore- 
head and chin remain on the same level in the pelvic cavity, and 
the face passes through it in the transverse diameter. A passage 
through the pelvis with the chin backwards and lower down is 
therefore impossible, because the occiput and chest would have to 
pass together through the conjugate. 

However, in all these cases the chin turns forwards if it is the 
lower down. If the forehead is lower down, the chin remains 
directed backwards for reasons already stated, and the head, under 
especially favorable conditions only, is thus bom^the forehead 
and large fontanelle first appear, then the cranium, at a spot close 
to the lai^ fontanelle, is pressed against the pubic arch, and the 
face sweeps over the perinteum. 

It occurs much mora rarely — indeed, can only occur under the 
most unusual conditions — that the forehead is fixed against the 
anterior pubic wall, and the nose and eyes first appear, then the 
mouth and chin sweep over the perinieuni, and, last of all, the fore- 
head and cranium clear the pubic arch. 

These deviations are, however, extremely rare and only possible 
under such exceptional circumstances that the rule is constant and 
ought to be adhered to in practice, that in face presentations, vrith 
the chin directed backwards, delivery can only naturally take plaoe 
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if the cliiii turns forwards. If the chin does not turn forwards 
delivery is only possible and actuallj only occurs when the forehead 
is lower down than the chin. 

If the descent of the forehead is still more considerable it passes 
into the pelvic axis and the head assumes a position intermediate 
between the normal head and face presentation. 

In abnormal conditions, especially in the narrow pelvis, the head 
not infrequently enters the brim in that position. The vertebral 
column then divides the cephalic diameter — represented by a line 
from ihe chin to a point in the sagittal suture situated twice as far 
from the large as from the small fontanelle — into two unequal arms 
of a lever, so that if the direction of the expulsive power and the 
resistance were to remain unchanged the head would have to pass 
through the whole pelvis in the same direction, but this, however, 
rarely occurs in the further progress. 

Almost always the direction of the expulsive force deviates 
gradually to one side. As soon as this occurs one arm of the lever 
becomes longer than the other, and if the now longer lever arm is 
situated towards the chin the cranium descends, the frontal pre- 
sentation becomes a head presentation ; and if the longer lever arm 
is situated towards the cranium the chin descends, the frontal 
presentation becomes a face presentation. 

• Only in very rare cases the head enters the pelvis with the fore- 
head presenting. 

According to Von Helly, if after the escape of the waters the 
head is foimd entering the pelvis with the forehead presenting, the 
coronal suture will be in the transverse diameter. In its descent 
the forehead turns forwards, the rest of the head backwards. The 
forehead first apx)ears in the vulva, then the eyes, whilst the superior 
maxilla is fixed against the pubic arch and the cranium sweeps over 
the perin£Bum. The superior maxilla, the mouth, and the chin, do 
not appear from beneath the pubic arch until after the whole of 
the cranium has been delivered. 

Sometimes the head maintains its transverse position ; then the 
face, with the exception of the inferior maxilla, which remains 
behind, is bom, appearing beneath one pubicbone ; the occiput appears 
from beneath the other, and, finally, the chin passes through the vulva. 

The caput succedaneum is then situated on the forehead, extend- 
ing from the root of the nose to the upper angle of the large 
fontanelle. This gives the head quite a peculiar appearance, 
which is still more increased by its altered shape. This is 
very high in front, so that the distance from the chin to the fore- 
head is very long. The parietal bones recede backwards and rather 
abruptly from. t£e larger fontanelle, and the back of the occiput is 
applied to the nape of the neck. The skull is compressed in a 
direction from the chin towards the small fontanelle. 

Labour is very tedious in face presentations, because the entrance 
of the head in this abnormal position is not infrequently due to 
slight pelvic deformity. In considerable deformities the head could 
not enter in this way. The passage through the outlet is the most 
difficult of all, since the greatest diameter of the head must pass 
through the antero-posterior diameter of the outlet. As face, and 
still more so forehead, presentations are abnormalities and belong 
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to the pathology of parlurition, it is just &B well to eay a. few irords 
on the progaoaiB and treatment of those presentationfl. 

The prognosis in face presentations, even with the usual luechaniam, 
is far more unfaTorablo than iu head preeentationg. Whilst in the 
latter nearly 5 per cent, of the children ore stillbom, that propor- 
tion liseB to 13 per cent, in face prosentationa. For the mother, 
alao, face presentations are more unfavorable than head preseuta- 
tions, because, on an average, the labour lasts much longer. 

Of course, the prognosis is still more unfavorable if the mechanism 
is abnormal, that is, when the chin does not take its forward turn. 
Tbea scarcely a child will be bom alive. 

In forcheadpresentations the prognosieisverybad for the child. In 
Massmann's caseB, out of forty -one children, twenty -one wereetillbom. 
The disproportion between the head and the pelvis and the long Avua,- 
tion of labour render the prognosis equally luif avorable for the mother. 

The treatment of face presentations difEers essentially &om that of 
forehead presentations. In the former, when the face Is in the 
pelvis, a more expectant treatment is the only proper one, provided 
it can safely be done. The forceps should only be used if there are 
urgent symptoms. If the rotation of the chin forwards ia delayed very 
long attempts may be made to hasten its descent, upon which the 
rotation depends, by exerting counter-pressure n[ion the forehead 
during a pain. In forehead presentations, when the os is sufficiently 
dilated and the forehead is still movable, it is better to turn. Ji 
this is impossible we may try, as advised by Hildebrandt, to change 
the forehead presentation into a head or face position. 

In the first case pressure is exerted against the face, and ia the 
second against the cranium. Very properly, Hildebrandt calls 
attention to the fact that this must be tried durins a pain. The 
posture of the woman must also be considered. If, for mstance, in 
a forehead presentation, the woman is placed on the right aide, the 
trunk of the child falls over to the right, and aa by this the 
direction of the vertebral column through which the expelling force 
acts ia changed, the arm of the lever towards the head is shortened 
and that towards the face len^^hened. Thus, the conversion into a 
head position ia favoured. But if this change does not succeed, it 
would be nccessaiy to perforate the child, if it be dead, aa soon as 
mechanical difficulties arise. If the child is living we n\ay wait as 
long as possible, or, if not, the forceps must be used. The direction 
of the traction is, at first, downwards until the superior maxilla 
emerges from beneath the pubic arch, aod then the occiput is 
raised over the perinffium. When delivery by the forceps faUs, the 
question of perforation of the living child will have to be considered. 



C. — BEEECH PEESBNTATIONB 

In breech presentations the hack of the child at the commence- 
ment of labour may be in various positions, as in head presenta- 
tions, i. e. either looking to the left or to the right, and either more 
to one side or more forwards or backwards. 

The positions are distinguished in the same way as in head 
presentations, and the first breech presentation is the one where Uie 
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back looks to the left, the second where the back looks to the rieht. 
The expulsive power acts upon the breech through the vertebral 
column, the sacrum must descend and, being the presenting part, 
must turn forwards for the reasons previously mentioned. 

In the first breech presentation the sacrum is found accordingly 
at its entrance into the brim looking almost directly to the left or 
somewhat forwards or backwards. Often the heels can be felt on 
the other side of the uterus. When the breech has passed into 
the pelvis the feet remain behind, the sacrum descends and regularly 
turns forward when the pelvic floor has been reached. 

The transverse diameter of the hips is, therefore, in the further 
progress of the first breech presentation, in the left oblique diameter 
of ^e pelvis. The left buttock is first seen at the vulva, and after 
it has cleared the symphysis it is pressed against it until the right 
buttock has swept over the perinseum. 

The abdomen of the foetus then looks backwards and to the right. 
The shoulders also pass through the brim in the left oblique 
diameter, and the arms are bom at the same time as the chest, in 
their natural position. 

The head enters the brim with its longitudinal axis in that of the 
right oblique diameter of the pelvis, the chin resting in its natural 
position on the chest ; whilst the occiput is fixed against the left 
ramus of the pubic bone, chin, face, and vertex sweep over the 
perinseum. 

The description last given applies also to the second breech 
presentation, if left is substituted for right and vice versa. 

The same causes which in the presenting head had determined the 
formation of the caput succedaiieum also produces a tumour in 
breech presentations upon the presenting buttock, which may be 
very large and of a dark blue colour from suffused blood. Not 
infrequently, also, the scrotum participates in it and appears as a 
large and very tense bladder. 

In footling presentation the mechanism is just the same, only, 
when at the commencement the back is situated behind, the rotation 
forwards usually takes place somewhat later, because the breech 
without the thighs is so small that the resistance which it meets 
with on the floor of the pelvis does not suffice to cause the rotation. 
In this case, however, the rotation takes place when the back comes 
to be pressed against the floor of the pelvis, so that rotation of 
the back forwards always takes place except in the imusual cases 
where the child is immature, the pelvic outlet very wide, or the 
floor of the pelvis very flabby. The position of the feet is regular. 
They are placed sometimes close to each other, sometimes they are 
crossed. Imperfect footling presentations resemble breech presen- 
tations. These are only rare exceptions to the ordinary mechanism. 
Still more frequently than in head presentations a so-called super- 
rotation takes place. So that, for instance, in the first breech 
position, when the tnmk appears at the vulva the back is turned 
from the left and forwards to the right and forwards. 

It has already been stated that breech, and especially footling, 
presentations are far less favorable to the child than when the head 
presents. There is danger to the life of the child when the delivery 
of the head is somewhat delayed, for as soon as the trunk is 
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delivered Beyond the mnbilicua the cord is liable to be compressed, 
and thus the placental circulation ia stopped. And the uterus also, 
in order to eipel the after-coming head, must contract so powerfully 
that tie placenta is deta^-hed from its inner surface. 

At any itde, even if the umbilical cord is not compressed whea 
the expulsion of the head is delayed, the communicatioa of the 
fcetal blood with the maternal is impeded, consequently the £<etua 
makes inspiratory movements and draws foreign bodies into the air- 
passages. The child becomes aaphyiiated and dies unless the head 
IS immediately delivered naturally or by the intervention of art. 

Under normal conditions the prognosis for the mother is the 
same in breech as in head presentations. 

From what has just been observed it can easily be seen that 
presentations of the pelvic extremity not infrequently require 
operative assistance. It is, of course, desirable not to int«rfere with 
the natural course of parturition until after the delivery of the 
breech, provided there be no urgent symptoms, since by premature 
traction on the feet or on the breech the arms may be slipped 
above "the head and tie chin removed from the thoras and chest, 
producing a further impediment to the eipulsion of the child. 
Even fi.t that time it is necessary to attend to the sounds of the 
fcetal heart. 

As soon as half of the child is bom, unless the dchvery will soon 
terminate spontaneously, it is the duty of the accoucheur to extract 
the head. IFnlesa there be other anomahes, the CKtroction is usually 
easy and successful. But it must be done as quickly as possible, 
since wo cannot foresee the moment when the first inspiratory 
movement will take place, and the inspiration which then blocks 
up the lungs with foreign bodies plact:s the life of the child in 
jeopardy. 
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CHAPTER Vn 
TWIN LABOURS 

Twin laboiirs, as a rule, onlj present deyiations of a minor 
importance. The first child is easily bom in the same way as in 
simple labour, the second frequently follows in the course of ten 
minutes to half an hour. As a rule, both children present with the 
head, but exceptions are very frequent, so that the first child may 
present with the vertex, the second with the breech, or vice versdy 
or both may be breech presentations. Transverse positions also 
are by no means rare with the second child. The placentae always, 
whether connected or not, are expelled after the delivery of me 
second child. 

The diagnosis of twins is often attended by far greater difficulties 
during labour than in pregnancy. Through the contracted firm 
uterine walls the individual parts of the child can less easily and 
less quickly be felt. A careful auscultation, also, is much more 
difficult in the parturient than in the pregnant woman. One cir- 
cumstance, however, facilitates the diagnosis. It is the accuracy 
with which the presenting foetal part and its position can be deter- 
mined. If this does not correspond with the result of external 
palpation there is reason to suppose that the presenting parts 
belong to another child, and, consequently, that there are two 
present. 

All the other signs of twin gestation which have been mentioned, 
though uncertain, are, of course, equally to be considered. It will 
rarely be possible to diagnose twins, from the fact that movable 
cranial bones can be felt on internal examination (a dead child), 
and that foetal heart soimds are heard on external examination (a 
living child). It is equally rare to find two bags of waters. Under 
favorable conditions the presenting parts of one child may be 
pushed on one side and the other parts artificially made to present, 
and thus the second child may be diagnosed. 

If one child is bom the diagnosis of the probable presence of a 
second is easy. The examination of the abdomen of a woman just 
delivered must suffice to show whether another child is still 
within the uterus, or whether it contains only soft parts, such as the 
placenta and blood. Tumours, and especially fibroids, can easily be 
distinguished. If the hand is passed high up into the uterus the 
presence of a second child is indicated either by another bag of waters 
or by foetal parts. In the second child it is of great importance to 
attend to the heart sounds. The sudden and considerable diminu- 
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tion of the uterus following the delivery of the first child often 
causes the complete or partial detachment of the placenta of the 
second, so that on account of the danger which arises therefrom the 
second child is to be immediately extracted. For the same reason 
the second bag of waters must not be ruptured, since by it the 
uterine contents would be still more lessened. 

K, after the delivery of the first child, the heart sounds of the 
second cannot be heard with certainty, extraction must be performed 
immediately. This can safely be done because under such circum- 
stances the operation is easy and always successful. 
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CHAPTEE Yin 
THE DIETETICS OF PARTURITION 

Laboub is a physiological process, and medical assistance, properlj 
so called, is unnecessary in normal parturition. Since eacli labour is 
not only attended by pain and great excitement in the parturient 
woman, which may be lessened by skilful assistance, but also 
accidents or slight deviations from the normal may arise, which are 
attended by great 'danger to both mother and child, it appears 
urgently necessary always to have proper assistance for a woman 
in childbed. 

It is the duty of that attendant to assist the woman by word and 
deed, and to watch carefully the course of the labour, in order that 
anything which interferes with its normal course may be removed, 
and that the actual occurrence of accident or danger may be imme- 
diately recognised and proper means at once taken. 

As a rule, these duties are performed by trained midwives, but it 
cannot be denied that they are only very improperly qualified for 
their task. It is just the prophylactic treatment of the lying-in 
woman that requires, not only a skilled obstetrician, but a physician 
thoroughly acquainted with all the branches of his science. Whilst 
by the most simple means, as, for instance, change of posture, 
dangers, if early recognised, may be averted wluch otherwise 
threaten the life of mother and child, a midwife is only able to 
recognise pathological conditions fully developed, and after she has 
recognised them is forced to summon a medical man, so that 
the loss of time is certainly not conducive to the safety of the 
parturient woman. 

If a medical man is summoned to a case of labour, and the place 
is close to his residence, he should provide himself with a stetho- 
scope and a silver male and a thin elastic catheter. We often have 
to use the catheter, and in difficult cases it is the male catheter 
alone which will succeed. The elastic catheter may probably be 
wanted for the treatment of asphyxia in the child. It is useful , 
also, to have the forceps at hand. But if the case of labour is far 
distant from the residence of the medical attendant he must not 
neglect always to take his obstetric bag with him. 

The usual posture of the parturient woman is either on the back 
or on the side, but it must be admitted that neither of them realises 
what may be reasonably expected from a rational position. The 
posture of the parturient woman is to be so arranged that first the 
direction of the expulsive powers act as perpendicularly as possible 
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to the plane of the pelvis through which the foetal head is to Jbe 
pressed, for thus only the amount of friction will be the least, and, 
therefore, very little force will be lost, and, secondly, the gravity of 
the child itself will not be prevented from aiding. This last demand 
is complied with when the plane of the pelvis, through which the 
head has to be forced, lies horizontally. 

If in each stage of labour these two points are complied with the 
posture then is the most perfect. 

The first demand — that the expulsive force should act perpen- 
dicularly to the plane of the pelvis through which the head passes — 
can onlv be satisfied at the commencement of the pelvic canal, and, 
as a rule, it is so here as soon as the ajis of the uterus and that of 
the brim have approximately the same direction. But when the 
head has passed through the excavation, that is, when the pelvic 
axis is curved forwards, the axis of the uterus and that of the 
corresponding plane of the pelvis form an angle. This will be the 
smallest when the uterus lies as far backwards as possible. 

By accurate measurement Schultze has shown that the mobility 
between the lumbar vertebrsB and the pelvis is not inconsiderable. 
The more obtuse the angle is which the lumbar vertebrae form 
with the brim the more backwards the uterus comes to be placed and 
the more the passage will realise our expectations. 

Secondly, it is required that the gravity of the child shall not be 
impeded in its action. This is obtained if the plane of the pelvis 
through which the head passes lies horizontally. The woman, there- 
fore, until the head is in the excavation, must be in a half -sitting 
and half -recumbent position, because then the inlet is horizontal. 
When the head descends, the back of the woman must be raised 
still more, so that in the further progress of the delivery she has a 
sitting posture, and when the head passes through the outlet she must 
be bent forwards. Since the entrance of the head into the inlet is 
favoured by the half -reclininghalf -sitting posture, both these demands 
are perfectly satisfied by it and that position is, therefore, imdoubt- 
edly the most rational at the commencement of labour. The passage 
of the head through the outlet and the vulva is, most of all, favoured 
by the weight of the child when the woman is bending forwards, 
and since in that position, through the bending of the sacrum, the 
lumbar vertebrse form a very obtuse angle with the inlet, that 
position perfectly corresponds with all rational demands for the last 
period of the expulsive stage. 

As regards the customary postures, the dorsal position with the 
trunk somewhat raised is very suitable for the entrance of the head, 
and the more so the higher the back lies. 

In the expulsive stage, however, the dorsal position is irrational, 
since in it the head must be forced opposed to its own gravity over 
the ascending inclined plane of the pelvic floor. In the dorsal 
position, therefore, the expulsion is not only not favoured by the 
weight of the child, but the latter is directly opposed to the expul- 
sive force — ^the head would have to be pushed over an eminence, so 
to speak. 

If it is preferred to deliver the woman in the dorsal position 
parturition may be facilitated as far as it is possible in that 
position if a pillow is placed under the sacrum, so that the angle 
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bejtween the lumbar verteline and the inlet becomes as large ai 
posaible. 

Lying on the side is uoBuitable as long bs the head has not yet 
entered the brim, provided always that there are no definite thersi- 
peutic plans connect«d with this position. For here the head can 
easily deviate to the opposite side. 

For the dehvery of the head the lateral position docs not offer the 
same ineonvenieixce as the dorsal, hut it also has no advantageB, since 
the gravity of the child cannot be made use of. To conclude, therefore, 
it is most suitable to place the woman at the commcJioement of 
labour in the dorsal position with her back raised as much as 
possible. The expulsion of the child is, however, most faicilitated 
if the woman is bending forwards. 

Similar positions can easily bo assumed in bed. If the woman 
is lying on her side she must turn a httle more and kneel on the 
bed and grasp with her hands the bead of the bed, or 
if she is in the dorsal position she must raise herself and support 
the upper part of the body by resting on the foot of the bed. 
By this the sacrum is strongly drawn inwards and thus the position 
uorresponds with all that may be justly demanded, provided that 
the abdominal walls are tense. 

If this is not the case, and there be a somewhat pendulous belly, 
the uterus must be pressed against the lumbar vertebne by means 
of a binder. The pressure of the abdominal muscles can in that 

eisition also more powerfully come into play than in a dorsal or 
teral. Its advantages for the preservation of the perinieum will 
be mentioned later on. 

When summoned to a woman whom he Las not seen before, the 
accoucheur, before commencing his eiamination, should aacertain 
whether his patient is a primipara or a pluiipara, the dura- 
tion of the pregnancy, and the time when iabour-pains set 
in. He will do well before ciaraining internally to commence with 
paJpatiou and auscultation. Before examining internally no long 
OJsoourse is necessary in order to prove to the woman the necessity 
of such an examination ; let him show that it is necessary to do it by 
simply asking for some oil or cold cream, some water and a towel. If 
he examines her without many preliminaries he will not meet with 
any resistance or refusal on her part, since a woman who sends for 
the accoucheur must be prepared to be examined. He must, of 
course, proceed with all possible decency, but on no account 
whatever must ho omit any method of eiamination if he considers 
it necessary. 

After the examination ho will invariably be asked how the case 
will go on and how long it may probably last. If nothing 
pathological has been found be may assure those around the woman 
that at present everything is in perfect order. 

As regards the second question be must tell the woman that the 
duration cannot be determined beforehand, and that it entirely 
depends upon the force of the pains ; if she have slight pains it wiU 
last longer, but if the pains become very powerful she will soon be 
reheved from pain. It is always great consolation to a parturient 
woman to know that the stronger the pains the nearer the end of 
labour approaches. A time should never bo fised as regards the 
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duration of labour, as experience has taught that this is subject to 
considerable variations. 

As long as the pains are feeble and do not sufficiently dilate the 
08 the woman may walk about in the room. To empty the rectum 
in time it may be advisable to give an enema. The bladder also 
should be emptied, since a full bladder impedes the entrance into 
the pelvis of the presenting part and makes the pains irregular. 

If the head of the foetus has already entered the pelvis the 
woman may walk about until the os is dilated. But if the head has 
not entered the brim she must be careful with her walking and should 
rather be put to bed. The same also when the os is fully dilated 
and the rupture of the membranes may be expected. When the 
membranes are ruptured and the os dilated the woman may be 
fiUowed to bear down during a pain. If during the stage of 
expulsion she feels the desire to empty her rectum she must not be 
allowed to go to the night-stool, but a bed-pan should be at her 
disposal. 

When the head is in the vulva the most important task is to 
avoid lacerations of the perinseum. In the dorsal position it is 
certainly very difficult, since in it the head is by its own weight not 
pressed against the pubic arch, but directly against the perinseum. 
by suitably applied pressure with the ball of the thumb or the 
fingers against the head, still covered by the perinseum, it may be 
gradually directed more towards the symphysis, and if the head, 
Whilst passing from beneath the symphysis durbig a pain is some- 
what kept back and during the interval of the pains the edge of the 
vulva is pushed backwards over the head, we have the best chance 
for preserving the perinflDum which is possible in the dorsal 
position. But experience has shown that even \mder these condi- 
tions in primiparaB slight lacerations, at least, are always tmavoidable 
in the dorsal position. The lateral position is more useful, indeed, 
since in it the head of the child, at least, is not pressed directly 
against the perinseum. The most favorable of all is the position 
where the body is bent forwards, as has already been described. 
Here the head is forced by the gravity of the child against 
the anterior wall of the pelvis and the perineeum is only shghtly 
distended. 

We have found that in primiparsB delivered in the dorsal position 
the frsenulum remains intact in only 39 per cent., whilst in 37*6 per 
cent, there were actual lacerations of the perinsBum. In the position 
recommended the frsenulum remained intact in 57 per cent., and 
lacerations of the perinseum occurred only in 24*4 per cent, of all 
the cases. 

When the head is large and the rima vulvae very narrow the 
latter is usually torn. In such cases it is well not to wait until the 
perinaeum lis lacerated, the extent of which cannot be estimated 
beforehand, but to make two lateral incisions in the direction of 
the tuberosities of the ischium, which would sufficiently dilate the 
vulva for the passage of the head. 

When the head is bom the nose and mouth of the child are to be 
freed from mucus that air may easily enter. If the trunk is not 
expelled soon afterwards its delivery is to be hastened, especially if 
the cord should be twisted round the neck of the child. For that 
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purpose Kristeller's method of " eipreasion " is very suitable. Or tie 
woman may be told to aaaist by bearing down whilst the head is 
pressed somewhat backwards in order to make the Bhoidder pass 
from under the symphysis, and then the head is carried forwards in 
order to draw the other shoulder over the perineeum. If this 
does not succeed moderate traction on the chin and oeciput may be 
made, or two fingers are put into the aiilla lying posteriorly and thus 
the child is extracted. The cord twisted round the nock must be 
somewhat loosened and the trunk made to paaa through that loop, 
but if the cord cannot be loosened it must be divided ; the festal 
end is then to be compresBod by the fingers and the child quickly 
ertracted. When the shoulders are bom the rest of the child soon 
follows. The child is placed between the thighs of the mother, so 
that the cord is not stretched, and the mouth and nose are free, 

A few minutes aft^r the expulsion of the child, when the 
umbilical arteries cease to pulsate strongly, a ligature is placed 
about three centimetres distant from the navel and another at the 
same distance further on towards the placenta ; these should be tied 
very tightly, especially if the cord is very gelatinous. Afterwards 
the cord is divided between the two Ugatures. The ligature 
situated towards the child is decidedly necessary, since dangerous 
bsmorriiage occurs, not only when it is not ligatured, but even when 
it has been badly done. The other is superfluous and useless when 
the placenta is already delivered. If it is not entirely detached the 
double ligature is advisable, because the placenta fiUed with blood 
is more easily detached than an empty one. 

The debveiT of the placenta may be left to the contraction of the 
uterus. Should it, however, be delayed for some time, since it is de-sir- 
able that the woman should bo at repose as soon as possible, Credc'a 
method for the removal of the afterbirth is now almost universally 
adopted. His proceeding deserves to he strongly recommended, 
since it does no harm and permits an easy and safe removal of the 
placenta. 

Aft«T the birth of the child the uterus should be examined to see 
if it is sufficiently contracted. If it ia flaccid slight friction will 
cause it to contract, and as soon as that takes plaee the fundus is 
grasped with one or both bands and in this way the afterbirth is 
pressed out, so to speak. Should this not succeed wo raay n-ait a 
short time and then repeat the process. It almost always succeeds 
in bringing away the placenta in a few minutes or a quarter of an 
hour after the delivery of the child. 

Goschler's remarks also deserve to be noticed, viz. that the 
placenta is not infrequently retained by antifleiiou of the uterus. 
In Credit's method such an impediment is obviated by the elevation 
of the fundus. Sometimes the membranes, or at least a part of 
them, remain in the vagina. They may then be removed by 
slight traction, but care must be taken that they are not 
lacerated, for which purpose the placenta may be twisted so as to 
form a string. 

After the removal of the afterbirth the external genital organs 
must be carefully cleansed with a sponge and lacerations 
of the vulva looked for. As a rule, they are found in }>rimiparEe, 
but in the great majority of instances they are also met with in 
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pluriparse. They are chiefly more or less slight rents through the 
frenulum. Frequently lacerations are found to be behind it in the 
fossa navicularis, most frequently they are foimd in the mucous 
membrane at the side of the labia minora, and still more frequently 
at the side of the urethra or between the urethra and the clitoris. 
The last mdy give rise to profuse hsemorrhage, but if these lacera- 
tions are slight and do not bleed much it is best to leave them 
alone. 

After the uterus has been repeatedly examined to see that it is 
sufficiently contracted the woman may be left to enjoy the neces« 
sary rest. 



96 THE PHYSIOLOGY OF PAETUfilTlON 



CHAPTEBIX 
ON THE USE OF CHLOROFORM IN PARTURITION 

In general, chloroform is used "with adyantage in midwifery in the 
same class of cases for which it is employed in surgery. In all 
difficult, and especially in painful operations, it is of immeasurable 
benefit to the patient; it also materially facilitates operations, 
and therefore deserves to be always used in such cases. But in 
midwifery a new question arises. Parturition is solely a physiolo- 
gical process, which is attended by pains often very intense. Is it, 
therefore, allowable to mitigate or remove these pains which depend 
upon a physiological process ? According to our views there is never 
for a moment a doubt on the advisability of chloroform in such 
cases, for it is one of the most pleasant duties of the physician to 
alleviate suffering. 

To effect parturition the contraction of the imstriped fibres of the 
uterus — ^which, indeed, cause the pain — are necessary, but by no 
means the perception of the pain, and there is, therefore, no reasonable 
groimd why the chloroform should not be used. Unless it can be 
proved that it is attended by danger and materially interferes with 
the process of parturition it should always be used. 

No doubt, as is shown in many cases, the use of chloroform is 
not entirely without danger; but the amount of ansesthesia which 
we want for the present purpose is quite free from danger. 

Generally, parturient women are easily put under the influence of 
chloroform. This occurs frequently after a few inspirations and with- 
out any uncomfortable symptoms. There is no need to produce ab- 
solute unconsciousness if nothing else is desired but the mitigation of 
the pain. A few whifEs of chloroform at the commencement of a pain 
easily suffice to suppress the loud expressions of pain ; the woman is 
still conscious, she replies in a drowsy way to loud questions, the 
abdominal muscles act powerfully, and yet the pain is suppressed. 
Ansesthesia not continued any further than this is never dajigerous 
either to the mother or to the child. 

Although there is no doubt that profound anaesthesia continued 
for many hours (as is sometimes necessarv, for instance, in 
eclampsia), may be transferred to the child also and prove fatal 
to it, yet past experience has shown that complete anaesthesia lasting 
for a short time has no influence whatever upon the child, and stiu 
less, therefore, can the use of the chloroform as described above have 
any influence upon it. 

iut there is another question — ^whether chloroform does not 
materially retard parturition or give rise to dangerous accidents, 
such as hsemorrhage? Now, Winkel has shown by accurate re- 
searches that parturition is, indeed, somewhat delayed by the use 
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of chloroform, as the acme of a pain is somewliat shortened and the 
intervals somewliat lengthened. This delay, however, is, even 
in complete ansBsthesia, as induced by Winkel himself, only very 
inconsiderable, and, as at first the ansssthesia is only employed to 
lessen the pain, there is no delay whatever. Moreover, since 
intense pain prevents the assistance of the abdominal muscles, 
after the use of chloroform not infrequently the pains are seen to 
be far more efficacious, since the woman is able to exert greater 
pressure. 

Experience also has shown that by careful suspervision of the 
stage of the afterbirth haemorrhages do not occur more frequently 
thaja otherwise. If we add to this that chloroform causes a 
decrease of temperature, since, according to the experiments of 
Scheinesson, the production of heat is diminished, we have as the 
result of our considerations in slight anaesthesia no unfavorable 
effects whatever, but only favorable ones. 

It must, however, be mentioned that not seldom after chloroform 
vomiting sets in. This is frequent in parturition without the use 
of chloroform, and has no unfavorable influence. 

To the other dangerous consequences of chloroform women in 
labour are little subject, and they always feel very comfortable if 
they are allowed to sleep quietly and are not disturbed when the 
narcosis is over. It cannot, therefore, be questioned that the use of 
chloroform is advisable in normal parturition to suppress the 
sufferings in connection with it. Of course, we do not mean to indi- 
cate by this that it ought to be used in every labour, since there are 
many which are attended by slight pain only, and, as a rule, its 
use is subject to various consideratioiis, such as the high price of 
the drug, the time which is required to give it, <fec. But if these 
circumstances do not prevent it, and the suffering is very intense, 
there is no reason to abstain from its use. It is in all cases so 
beneficial to the woman who is suffering severely from pain that 
even women who at first could with difficulty be persuaded to take 
it urgently demand its continuance, and always require it in any 
subsequent labour. 

It appears that chloral has until now been used only in a limited 
number of normal labours. Lambert recommends it strongly, but 
he prefers it in small doses of fifteen grains every quarter of an 
hour to a larger dose given at once. It by no means interferes 
with the contractions of the uterus, but rather favours them. We 
can bear testimony to this from our own experience. For even if 
by its use the interval between the pains becomes somewhat length- 
ened the pains themselves increase m efficiency. The internal and 
subcutaneous use of morphia is also in many cases of great benefit. 
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PART IV 

THE PHYSIOLOGY OF THE LYING-IN STATE 



CHAPTER I 
THE CONDITION OF THE MOTHER 

Although the puerperal state is a physiological one, yet it must 
be admitted that it differs greatly from other physiological condi- 
tions, and that we fjid changes occurring there which in other 
circumstances would be called pathological. For the acute dege« 
neration of the uterine substance is a process which, under other 
conditions, where not the mode but the extent and rapidity of its 
progress is thought of, would be considered undoubtedly patholo- 
gical. This is still more the case in the chanee which is 
going on upon the inner surface of the uterus. After labour a part 
of the mucous membrane remains within the uterus. This exfo- 
liates and a new one is formed from some of the inferior layers by the 
abundant proliferation of new cells and the pouring out of serous 
exudation, a state which is usually designated as catarrhal inflam- 
mation. 

Then, again, the occlusion by thrombosis of the patulous 
ox)enings of the internal vessels is a process standing alone, and 
quite exceptional in physiology. 

The puerperal state also predisposes to a variety of diseases ; thus, 
the lacerated vessels may give rise to haemorrhage, and the consider- 
able changes which the genital organs undergo in this state easily 
lead to inflammations and displacements. Nevertheless, although 
the puerperal state remains witnin physiological limits, it is proper, 
nay, absolutely necessary, to consider the lying-in woman a patient, 
and to watch over her carefully. 

From what has already been stated it will easily be seen that it is 
very difficult to distinguish between the physiological and patho- 
logical puerperal state. It may be considered normal when the 
changes in the individual organs proceed favorably, and no dis- 
turbance can be found in them or in the general health. 
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Let OS cousider, therefore, the principal features of the normal 
puerperal state. It begins with the expulsion of the placenta and 
lasts from four to six weeks, after which time the retrogressive 
metamorphosis of the genital organs is almost completed. 

When labour is over, the woman, though exhausted, feels easy and 
comfortable. Sometimes a slight shivering occurs, which is without 
significance, and only indicates the rise of the temperature, which is 
normal within the first twelve hours of the puerperal state. The 
sudden loss of blood and the unavoidable uncovering during labour 
favours its occurrence. Immediately after delivery the tempera- 
ture begins to rise, and in the second twelve hours it completely 
falls again. 

Independent of the processes which immediately after labour 
cause a temporary rise of temperature to above 39*^ C. (102*2° F.), it 
is chiefly the time of the day at which the delivery has taken place, 
which determines the height of the temperature. Its greatest rise 
takes place when the woman has been delivered in the course of the 
forenoon, because the normal and daily evening exacerbation then 
&Ils within the first twelve hours of the puerperal state. The suc- 
ceeding decrease is very considerable when the delivery occurs in 
the first hours of the morning. Under such conditions the 
rise of temperature takes place within four to six hours, and the 
greatest fall between twenty and twenty-two hours after delivery. 
The rise amounts in pluripar8B,on an average, to 0*5° C, in primiparsB 
above 0*3° C, and decreases, on the contrary, in the former 1*^C. and 
in the latter 1^° C. 

The highest temperature reached is, on the average, 38° C. ; it may 
be somewhat more, even over 39° C., without any actual disease 
bemg present ; the lowest is 37° C. (98' 6°). 

On the next day the temperature is at the highest towards 
6 o'clock p.m., the lowest between 11 and 1 a.m. In exceptional 
cases only the exacerbation occurs in the morning and the remis- 
sion in the evening. 

Ck>mpared with other physiological conditions the temperature is 
somewhat elevated. Not infrequently it rises above 38 C, whilst 
the pulse is very slightly increased in frequency and the general 
condition remains excellent. The elevation of temperature is 
caused by the gradually increased production of heat through rapid 
metamorphosis of the uterus. 

It would, however, be still greater if a considerable amount 
of heat were not rendered latent through the evaporation of 
the profuse perspiration, and if a quantity of organic matter only 
partially oxidized did not leave the system in the lochia and the 
milk. 

By the enormous excretions from the lungs, skin, genital organs, 
and mammse, lying-in women lose, on an average, 4500 grammes 
in weight in the fixst week of the normal puerperal state. 

The pulse is, independent of individual variations, very slow, 
usually about 60, frequently less, even below 50, and sometimes 
even below 40. This decrease in the frequency of the pulse is of 
verv favorable prognostic significance. 

As a rule, very soon after delivery and lasting throughout the 
first week women show a great tendency to profuse perspiration. 
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which chieflj occurs during sleep. Also after the first week the 
activity of tlie skin is increased. 

The capacity of the lungs increases in most cases in proportioii 
to that during pregnancy. Respiration is moderately frequent, 
between 12 and 25 in a minute. The appetite is less ; tlurst is 
increased on account of the high temperature and the profuse 
excretions. The bowels are torpid and frequently do not act for 
many days. The excretion of urine is increased, the desire to 
mioturatfl, howeTer, lessened, and the absolute excretion of urea 
decreased. Very frequently there is a retention of urine lasting for 
twelve or fourteen hours or ctce longer. 

With regard to the gradual return of the genital organs to their 
non-puerperal state, the change in the uterus begins even during 
labour. The powerful contractions quickly following each other 
consume the contents of the cells of the uustriped muscular fibres, 
and by simultaneous compression of the afferent vessels the 
restitution of the oxidized protoplasm is prerented. 

After the expulsion of the fcetus and its secundincs the oxidiza- 
tion of the unstriped fibres still proceeds. At first the remainder 
of the cell contents is still able to perform its function, and is shown 
to do so by its contraction during the puerperal state. But 
gradually tlie albuminous substances of the protoplasm ore con- 
verted into fat, which is easily reabsorbed, and by that gradual 
reahsorption the enormously enkrged cells are destroyed. 

At the height of that process the new formation of cells 
begins in the external layer of the organ, and they are deidgned 
to build up the new uterus. In from six to eight weeks that 
process is terminated and then the lochia usually cease. In 
women who do not nurse menstruation retiuns, whilst in thosu 
who do it usuollr returns much later. 

The uterus, which inmiediately after dehvery weighs at least two 
pounds, a week after only weighs one pound, and a fortnight 
after only three quart^;rs of a pound, and in about six weeks 
it has returned to its normal size. A variable amount of mucous 
membrane remains upou the inner surface of the ut«rus aft«r the 
expulsion of the orum. Sometimes the ovum is expelled only 
covered by the decidua reflcxa, but usually upon the decidiia refleia 
are shreds of the decidua vera varying in size and rather intimately 
connected with and adherent to it. 

The principal ma^s of the decidua vera, i. e. the whole glandular 
layer and the bulk of the cellular layer of Friedlander, remains 
behind on the whole inner siuface of the uterus. According to 
that writer the formation of the new mucous membrane takes place 
in the following way : — All that has remained behind of the cellular 
layer richly inhltrated with blood, as well as the upper portions of 
the glandular layer, gradually exfoliates and is disdiarged in the 
lochia, The flatly compressed glandular tubes situated close to tha 
muscular coat are opened up and their cylindrical epithelium forms 
the new mucous epithelium of the internal surface of the uterus. 
The connective tissue situated between the tubular glands accor- 
dingly proliferates and becomes reorganized. In cousequenee of 
the increase in the thickness of the mucous membrane the previous 
shallow depressions of the epithelium are deepened, and in that 
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way the uterine glands are also reformed in the new mucous mem- 
brane. 

After deliyeij the same changes take place at the placental 
insertion as in the other parts of ike uterus, only the sinuses 
penetrating it are opened up. A portion, however, of these sinuses 
nave already begun to be closed by thrombosis at the eighth month 
of pregnancy, partly by the immigration of the larger cells of the 
serotina. The open sinuses are now closed by thrombi, and they 
become organized into young connective tissue, which starts either 
from the endothelium or from the immigrated white blood-cor- 
puscles. The shrinking of that gelatinous tissue proceeds only 
very slowly, and sometimes four or five months after birth the 
placental msertion can be distinctly recognised. The gradual 
involution of the uterus gives rise to signs which can be found on 
examining the lying-in woman. After the delivery of the placenta 
the body of the uterus is pressed forwards by the pressure of the 
abdominal muscles acting upon its posterior surface, and can be felt 
between symphysis and umbilicus as a round and hard body. A 
few hours afterwards it becomes somewhat softer and is pressed 
somewhat higher up, since a full bladder mechanically forces the 
fundus backwards and upwards. It is then again to be felt on the 
level of the umbilicus. The position of the uterus is corresponding 
to that during pregnancy, most frequently somewhat to the right. 
It then begins to b^me smaller, and imtil the tenth or twelfth day, 
frequently somewhat longer, it can be felt from the outside. By 
internal examination immediately after delivery the soft and flaccid 
cervix can be felt like a loose sail hanging down into the vagina, 
and in that position the cervix is formed for the anteflexed uterus. 
The internal os first contracts; it frequently remains patulous, 
however, up to the tenth or eleventh day. The external os, in 
which, as a rule, rents can be felt, remains longer patulous for one 
finger. Not until after five or six weeks has the vaginal portion 
returned to its former condition as far as that takes place. As the 
uterus is inclined forwards and the cervix is formed again, corre- 
sponding to the length of the vagina, it naturally follows that in a 
puerperal state there will be normally an anteflexion. It is 
regularly found even in the first days, but on account of the 
progressive metamorphosis it disappears and is only apparent as a 
sli^t curve of its anterior surface. 

The contractions of the uterus in the puerperal state are felt as 
after-pains. In very slow labours they do not occur at all, whilst 
they are very severe when the uterus has been much distended 
and labour is accelerated. Consequently Jn exceptional cases only 
are they f oimd in primiparsB, whilst in pluripareB they occur as a 
rule. They are distinguished from other pains by their periodical 
occurrence, by their peculiar child-bearing pains (dragging from 
the loins towards the lower part of the abdomen and into the 
thighs), by the contractions of the uterus felt by the hand applied 
to the abdomen, and by the absence of sensitiveness on pressure. 
This placing of the hand on the abdomen, however, may produce 
contraction of the uterus and give rise to pain. 

The women themselves frequently state that what they experience 
is like labour-pains. By the application of the child to the 

8 



102 



THE PHYSIOLOGT OF THE LYING-IN STATE 



•nammEE the pains are increaaed. Frcqueutly they appear only on 
the first day, sometimes they last up to the third or fourth, rarely 
to the sistn, day or a longer period. The transfonaatiou in ths 
vagina, is more slow and imiwrfect. After delivery the anterior 
w^l hongs loosely down into the cavity. There is no distinct dimi- 
nution in the eiie until the third or fourth week. Then folds 
begin to form in it, but it never regains its former narrowness and 
wrinkled condition. In exceptional cases tbe vagina, and especially 
the vulva, are even a few days aft^r delivery so markedly narrowed 
that they scoreely differ from what they were before. 

The above-described small lacerations of themucoUB membrancare, 
aa a rule, found in primipane and very frequently also in multipara. 
In primipane portions of the torn hymen are suffused with blood 
and destroyed by gangrene, bo that in the vulva some warty or 
tongue-like projections remain (canineulte myrtiformes). The 
frtenulum, also, is frequently destroyed ; the external genital organs 
are gaping and are reformed only imperfectly. The efcin of the 
abdomen also remains flaccid and wrinkled for some weeks, so that 
puerperal women are Bubject to meteorismua in consequence of 
the great extensibihty of the anterior abdominal walls. The dis- 
ehargo from the genitals — the lochia — consists, according to Werth- 
heimer, for some hours, of pure blood with fibrinous coagula, and 
then the exudation of a serous fluid of alkaline reaction mixed 
with vaginal mucus commeneea. For the first two or three days 
the blood is so abundant that the lochia have a dark red appear- 
On the tliird and fourth, and sometimee even on the fifth day 
there is less blood, and the lochia then have a pale red appearance- 
Examined under the microscope blood-corpuacles, Bquamoua epi- 
thelium, m^jcus -corpuscles, and souietimes the remajns of tne 
decidua, are seen. Ch'ganic compounds, as albumen, mucise, and fat, 
and also various salts, are found. From the fifth to the seventh or 
eighth day the lochia are still serous. The blood -corpuscles decrease 
in quantity, and now numerous pue-corpuscles are found. Prom 
the eighth to the ninth day the secretion is of a greyish-white or 
grey isn -yellow appearance, of creamy consistence, and of a neutral or 
acid reaction. It chiefly contains pus and young, unshapetl, round 
ppitbelium, also young spindle-shapfd connective tissue cells vrith 
fat-globules, free fat and cholestenn-crystals. An infusorium, the 
trichomonas vaginalis, is found in the vagina of puerperal wonien. 

It must also be stated that very freqoentlv fresh blood is found 
in the lochia, even after the fifth day, especially if the woman leaves 
her bed. As regards the quantity of the lochia Gassuer has esti- 
mated it to be- 
About 1 kilog. up to the 5th day, when it is red and bloody. 
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BO that within the first eight days 1'4S5 kilog. are lost by the lochia. 
The quantity is as much again in women who do not nurse. 

The duration of the secretion of the lochia varies very much. 
After a fortnight or three weeks it is usually very slight, especially in 
women who nurse, whilst iu those who do not nurse it lasts much 
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longer. But this is by no means the rule. Not infrequently the 
secretion lasts in strong healthy women who do not nurse a much 
shorter time than in those who do so, but are of feeble constitution, 
and who for a long time subsequently suffer from fluor albus. 

The changes in the breasts commence during pregnancy and are 
continued during the lying-in state. The glandular epithelium 
undergoes fatty degeneration, and a secretion flows from the mam-- 
mary glands. For the first few days it constitutes the so-called 
colostrum, a thick fluid of a lemon-yellow colour, which coagulates on 
boiling. Under the microscope it is foimd to contain a number of 
large granular corpuscles (larger than white blood-corpuscles) 
with a nucleus, contractile protoplasm, and numerous small fat- 
particles, the so-called colostrum-corpuscles. There are also, even 
now, milk-corpuscles, round fat-globules strongly refracting light, 
which, according to Kehrer, have a membrane which consists of 
casein and not of albumen. They are at first of very variable size. 
After the third or fourth day milk is secreted, a thinner liquid of 
white colour, which does not coagulate on boiling. In it colostrum- 
corpuscles are only sparingly found, but the milk-globules are in 
large masses and of equal size about that of a red blood-corpuscle. 
There are also the free nuclei of colostrum-corpuscles, and globules, 
quite similar to milk-corpuscles, which on addition of carmine 
show a nucleus. The fats of the milk doubtless arise from albu- 
minous substances, and the albumen contained in colostrum is 
transformed into casein. Kemmerich has shown that in fresh 
colostrum, after its evacuation from the mammary gland, casein is 
increased, whilst the albumen proportionately decreases ; but accord- 
ing to Zalm there is still some albumen in the fully formed milk. 
When milk is boiled it forms small coagula which, by careful 
decanting of the supernatant fluid, remain at the bottom of the 
vessel. Casein is contained, according to Kehrer, in the debris of 
the glandular cells which forms a thin mucus-like fluid with 
the serum of the milk and becomes the vehicle for the fat-globules. 

The commencement of the secretion of milk is usually attended 
by a slight elevation of temperature. It takes place on the third or 
fourth day, usually amoimting only to a few tenths of a degree ; yet 
not infrequently, especially in those who do not nurse or when 
lactation is begun, on the third or fourth day it rises to a 
fever heat, the breasts become tumefied and painful, and the super- 
jacent skin reddened. From that time the normal secretion of 
milk continues and lasts for a varying time. If the mother does 
not nurse it soon stops. In women who nurse the quantity 
of milk increases up to the sixth or seventh month, after the 
eighth month it usually decreases, and since at that time the child 
requires somewhat more solid food it is well to wean it gradually, 
so that from the ninth to the tenth month it is no longer fed on 
the mother's milk. 

Literature.'-^, Winkel, Die Path. n. 'Hi. d. Wochenbet tes. Berlin, 1866, pp. 1- 
11.— Hecker, Charit^annalen, V, 2. 1854.— Winkel, M. f. G., B. 22, p. 321.— V. 
Gruenewald, Petersb. med. Z. 1863, Heft 7, p. 1. — Lchmann, Nederl. Tijdschr. 
Toor Gcneesk. 1865 (s. M. f. G., B. 27, p. 229).— Schroeder, M. f . G., B. 27, p. 108, 
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CHAPTEB n 
THE DIAGNOSIS OF THE LYING-IN STATE 

The diagnostic signs of cliildbed consist partly in changes 
produced during pregnancy, whicli are visible for some time after it, 
partly in the traces which the process of parturition has left be- 
hind, and partly in the other peculiar changes which take place 
in the genital organs and the mammm during childbed. They are 
the following : 

The skin of the abdomen is flaccid and wrinkled. In it are seen 
BV'aU white cicatrices with transverse wrinkles ; the linea alba is 
gi eatly pigmented, the vulva somewhat swollen, the labia gaping, 
aud in the vaginal outlet small ulcers or very vascular cicatrices 
f jre always f oimd ; soon after delivery, of course, recent lacerations of 
the mucous membrane. The vagina is wide and smooth, and in it 
is a copious secretion of a peculiar stale and sometimes fetid odour, 
and with the characteristic condition of the lochia. The uterus is 
more or less enlarged and anteflexed, and this enlargement can be 
easily made out, without the sound, by a combined internal and ex- 
ternal examination. If the external os is still pervious the wide 
uterine cavity is felt, and in it also is a copious secretion, and a 
somewhat prominent and rough place covered with small plugs 
indicating the former seat of the placenta. The mammse are large 
and tense, the areolae pigmented, and the known secretion flows or 
can be pressed from flie gland, which if soon after delivery is colos- 
trum, but if later milk. 

The value of these signs is, of course, different, yet a great 
number of them are characteristic. The flaccid, shrivelled abdo- 
minal walls, covered with wrinkles and cicatrices, are a sure sign, 
since conditions in which enlargement of the abdomen had existed, 
as from ascites, ovarian tumours, <&c., can easily be excluded. The 
pigmentary deposits also are frequently more intense than are met 
with in any other condition except pregnancy and parturition. 

The slight lacerations in the vulva, also, are characteristic ; the 
lochia) at least within the first few days, cannot be mistaken for 
anything else. The size and shape of the empty uterus, as found 
in the puerperal state, do not occur in any other condition, 
and the placental insertion covered by thrombi places the dia- 
gnosis beyond a doubt. The changes also of the mn.mmm suffice to 
ensure the diagnosis. Though a slight pigmentation of the nipple 
and a secretion from it occur in some pathological conditions, yet the 
deposit of pigment and the quantity of the secreted milk in the puer- 
(end state are almost always much greater than is met with imder 
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any other condition Thus, on the whole, it is easj to establish the 
diagnosis of the Ijing-in state in the fij*st few weeks hj objective 
examination alone. It is, nevertheless, sometimes difficult accu- 
rately to determine the time which has elapsed since delivery, and 
the difficulty increases the longer the interval. If there are still 
lacerations at the vaginal entrance, and they are quite recent, 
the woman has only lately been delivered ; if, on the contrary, there 
are already distinct cicatrices, the first stage of childbed is past. 

From the changes of the lochia above described valuable assist- 
ance can be derived, only it must be kept in mind that it is just in 
those cases which are of forensic importance that the sanguineous 
lochia usually last much longer. The most important point for a 
practised accoucheur is the size of the uterus. After a 
great many puerperal women have been examined internally and 
externally, a sound and pretty accurate judgment is acquired of the 
size of the uterus corresponding to the diflferent periods of childbed, 
yet it also is subject to individual variations. The internal os, 
which is rarely pervious after the tenth day, gives very valuable 
indications with regard to the time. We have also to take into 
consideration that the uterus will be smaller, and the cervix more 
contracted, after premature labour than after delivery at term. 
The secretion of the mammary gland is also important as 
indicating the early period, the colostnmi would point to the first 
days after delivery. 

Bj a careful consideration of all these circumstances it is possible 
in the first fortnight of childbed to fix the time of delivery within a 
few days with accuracy, but later on it is frequently necessary to be 
satisfied with more imcertain data. 
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CHAPTEE in 

THE CONDITION OF THE CHILD THE FIRST FEW 

DAYS AFTER ITS DELIVERY 

The chaoiges whicli take place in the foetal circulation at 
birth, as well as the obliteration of the purely f cetal vessels, have 
already been mentioned. The umbilical cord dries up when the 
circulation ceases in it. Between the skin of the abdomen 
and the sheath of the umbilical cord a line of demarcation is formed, 
and the umbilical cord is thrown ofif with slight suppuration, at times 
on the third day, but, as a rule, on the fourth or fifth day, or 
even much later. 

The umbilical ring is for some time moist, and gradually 
cicatrices. On the head of the child we almost always see traces 
of hypersemia. The mucous membranes are swollen and secrete 
copiously, the conjunctivse are injected, and the sclerotic is not 
infrequently the seat of half -moon shaped htemorrhagcs which sur- 
round the cornea. The whole skin of the head is somewhat 
infiltrated, and the spot which during labour was situated in the 
OS is frequently the seat of a circumscribed tumour, which consists of 
a sero-gelatinous infiltration of the connective tissue, and usually 
also of slight hcemorrhage into it. Under the epicranium also, 
a\ times, small effusions of blood are found. The infiltration, 
however, as a rule, almost always entirely disappears within twenty- 
four hours. Soon after birth tne meconium, the greenish-black con- 
tents of the intestines, is voided. After a few days the excreta 
of the child have a feculent appearance ; the secretion of the kidneys 
becomes very copious. The skin, which was covered by the vemix 
caseosa becomes denuded of its epithelium ; the red colour of the 
skin passes away, and in consequence of the previous hypersDmia, even 
on the third day at times, a very intense icteric colour is seen, which 
later on gives way to the normal colour. The icterus may also arise 
in part from the liver, in which the greatly decreased blood pressure 
after birth must favour the entrance of the already formed bile into 
the capillaries. 

The small mammary glands very frequently swell soon after 
birth, in boys and girls equally. They become sensitive, the skin 
which covers them is reddened, and by slight pressure a serous 
milky secretion can be evacuated from them. This inflammatory 
irritation soon disappears spontaneously. 

In the first days after birth a loss of weight has frequently been 
observed ; this, however, appears to be physiological, as it is probably 
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caused by the loss of meconium and urine. It appears, at least, 
if the puerperal woman is healthy and has sufficient nourishment 
this loss may be almost entirely avoided. Later on, a healthy 
child must daily gain in weight ; during the fij*st four months 
twenty to twenty -five grammes, and from the fifth to the tenth 
month fifteen grammes. According to Odier and Blache, a child 
ought to weigh at the end of four months twice as much as at the 
time of birth, and at the end of sixteen months again twice that 
last weight. 

According to Pollak, a child from eight days to two and a half 
months old passes, in twenty-four hours, from 250 to 410 cc. of urine. 
It is of a pale straw colour, slightly acid, and of a sp. gr. of 1005 to 
1007. It contains very little urea, uric acid, and phosphates, some 
mucus, with a little albimien and yeiy little sugar (somewhat more 
than adults). The tirine of a new-bom child, of which (on an 
average) 7*5 cc. are found in the bladder, is still paler, sometimes as 
clear as water, of a sp. gr. of 1001*8 to 1006, and uffuaUy contains 
no albumen. 
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CHAPTEE IV 
DIETETICS OF THE LYING-IN STATE 

A. — ATTENTION TO THE MOTHER 

It has already been pointed out that, although childbed as well 
as pregnancy and labour are physiological processes, yet during 
them changes occur in the organism such as are never seen except 
imder pathological conditions; If the usual mode of living is 
continued during childbed serious dangers may result, either imme- 
diately or in the future. Therefore it is urgently necessary to 
consider the puerperal woman a patient and to watch over her care- 
fully. It naturally follows from this that the woman should at first be 
kept in bed and allowed gradually to resume her old mode of living 
and her usual occupation. She should remain in bed for at least 
one week, and, if possible, still longer ; otherwise, on account of the 
size and weight of the uterus and the softness and flaccidity of its 
ligaments and of the vagina, lasting deviations of the uterus may 
easily develop. The usual occupations should not be undertaken 
before six weeks, for not until after that time have the organs of 
generation (as far as such is possible) returned to their previous 
conditions. Immediately after delivery the uterus is to be 
examined, to ascertain if it is well contracted and whether there are 
any considerable lacerations of the soft maternal passages. If 
delivery has been normal the uterus can be felt contracted exter- 
nally. If little blood escapes and there are no doubtful symptoms 
in the general state there is no reason to make an internal exami- 
nation. 

We should never neglect to examine the vulva, since considerable 
lacerations of the perinffium may require to be attended to. The 
genital organs of the woman should be cleansed with a proper linen 
towel, and directions given always to preserve scrupulous cleanliness. 

The linen soiled during parturition and the wet sheets must be 
removed and replaced by proper ones. It is desirable, also, to have 
a freshly warmed bed close to where the woman has been delivered, 
in which she should be carefully placed. 

Best is now what the woman most urgently requires ; under the 
supervision of an intelligent nurse she may be allowed to sleep. 

The further treatment during the puerperal state is a merely expec- 
tant one, as a repeated internal examination of the puerperal woman 
is unnecessary and, under the circumstances, also not without 
danger. It is best to abstain from it if the temperature is regular 
and the frequency of the pulse noticed. The thermometer 
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BO exactly indicatea the least disturbance in puerperal women, 
that ao long as the temperature remains mider 38^ C, or onlj 
a little above it, ao internal eiamination need be made. If the 
pulae is Terr slow there is every hope that the course of the puer- 
peral state IS normal. The due contraction of the uterus may be 
ascertained in the first few days by the application of the hand to 
the abdomen, but it will be desirable before the woman is dismiaaed 
from treatment to make a careful examination, 

The external genitals may best be cleansed by the puerperal 
woman herself, cither with a sponge or with a towel ; a frequent 
change of sheets is decidedly necessary. 

The lying-in room must be as large, as high, and aa airy as 
possible. It is not necessary that the room should be kept darkened ; 
in many respects it is uncomfortable. In the summer one window 
may be opened all day long ; in winter the room is to be frequently 
aired. Special attention must be paid to the emptying of the 
bowels ajid the bladder. If tlie bowels hare not acted on the third 
day an enema is to be given, or one or two tablespoonfuls of castor 
oil. If the latter cannot be taken on account of its taste, or if it 
causes Tomiting, a weak solution of senna, or some salt of 
magnesia, or soda, may be administered. Slight diarrhcea in the 
puerperal state is not to be dreaded, and drastic purgatiTes should 
not be used. Should there be retention of urine the catheter should 
be passed at least once in twenty-four hours until the urine is 
spontaneously voided. The diet of the puerperal woman must be a 
light and natural one. Immediately after delivery there is little or 
no appetite, and therefore broths, soups, an egg and some 
bread, are sufficient. As a beverage milk is to be recommended. 
If the woman, however, should have an appetite she may have 
sufficient meat, and on the following days also some vegetables, 
until she gradually resumes her previous diet. 

Every mother ought, unless there be special reasons against it, to 
nurse her child,since this dependsin the first days of its extra-uterine 
life upon the mother for its maintenance. Only when the mother 
is ill and too feeble, or when experience has shown that the milk 
does not agree with the child, should nursing be prohibited. It may, 
however, be rendered impossible by the absence of mill.- , and by 
such a condition of the nipple that the child cannot grasp it. 

After the mother has rested for a while the child is put to the 
breast, a few hours, not later than twelve, after delivery. It is 
quite unnecessary to ^ve the child previously tea or sugar water. 

It is, at times, a troublesome process to get the child to take the 
breast, Primiparte miiat be taught how to do it. In the first few 
days the child may he put to the breast as often as it has appetite, 
but even from the commencement it is advisable to accustom the 
chUd to regularity. The child is soon accustomed to take the 
breast every third hour during the day, and during the night at an 
interval of six or seven hours. Later, six times in twenty-four 
hours is quite sufficient. 

If the secretion of the milk is relatively or absolutely too 
abundant, so that the mammK become sensitive, inflammation may 
be best prevented by full dieses of salines, as derivatives to the 
intestinal canal. The same remedy also can be used if the mother 
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cannot or does not wish to nurse, in order to stop the secretion of 
milk. 

B. — ^ATTENTION TO THE CHILD 

After the umbilical cord has been divided the child is to be put 
into a warm bath of about 82° F., and cleansed with a sponge from 
the blood, liquor amnii, and yemix caseosa. If the latter substance 
be very abundant a little oil rubbed into the skin will help to 
remove it easily. The child must then be dried in warm sheets, 
the stump of tne tmibilical cord covered with a piece of oiled lint, 
turned upwards, and gently fixed by a binder. The dressing of the 
stump must be renewed in a few days, until it has fallen 
off. As long as the umbilicus remains moist a piece of oiled lint 
may be apphed to it and fastened b&a binder. Later all dressings 
may be omitted. 

The temperature of the bath must not be too high. Midwives 
and nurses, on account of their frequent occupation with warm 
water, are often imable to determine correctly the temperature of 
the bath. Keber states that one midwife lost, in two years, in 
380 deliveries, 99 children from trismus, doubtless in consequence 
of using too hot baths. 

The clothing of the new-bom child must be so arranged as to keep 
the child warm without impeding the movements of the extremities 
or those required for ample respiration. It is best to leave the 
child without a binder ; a chemise and a jacket are sufficient. The 
legs are to be loosely wrapped up in a napkin and covered by a long 
woollen frock, or a large cloth, which is to be loosely fastened by a 
short and broad binder. The head is to be covered with the 
lightest possible cap. 

The child is then placed, with the head somewhat raised, in its 
bed, which should contain a mattress of finely divided straw. Upon 
this a waterproof and linen sheets are placed. The child is to be 
covered with a blanket or with a light plumeau. 

The principal means of favouring the thriving of the child consist, 
besides suitable food, in attention to scrupulous cleanliness. The 
child must be bathed every day, and as soon as the napkins are soiled 
they must be replaced by proper and dry ones. The mouth also 
must frequently be washed with a piece of linen, especially each time 
after having taken food. 

If the mother does not nurse the child it is doubtless best to 
provide a wet-nurse. She must be perfectly healthy, and there 
must not have been any hereditary disease in her family. The 
mammae and nipples must be normal and well developed. Besides 
the necessary qualifications with regard to character and disposition, 
she must not be either too old or too young. It is desirable that 
the time of her delivery and that of the birth of the child be not too far 
distant from each other. It is difficult to decide whether a wet- 
nurse has good and sufficient milk, and whether she will retain it. 
When the child has not quite finished sucking the milk will easily 
flow out in a stream when the tumid mamma is pressed ; the milk 
should be of a white colour and not too thin. If she has already 
nursed her own child for sometime the appearance of the latter is a 
good criterion by which to judge of the value of her milk. If the 
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cliild appears well-nourished and strong the nurse has for the present 
sufficient milk. Whether she will retain it is another question. In 
order not to prevent the secretion of the milk, the customaiy food 
and style oi living of the wet-nurse is not to be too much 
changed. It often happens in the better classes that verj strong 
country nurses sdon lose their milk, because all day long they sit 
comfortably in an easy chair and are fed with roast meats and 
puddings. 

If a child is to be reared without the mother's or a nurse's milk, 
cleanliness and regularily are the chief agents to make it thrive. 
Cow's milk, the um&L substitute, contains more fat and is less sweet 
than the milk of woman ; it must therefore be diluted and some 
sugar added. It is desirable to let the child have the milk of the 
same cow as fresh as possible^ In the first days twice as much 
.water is to be added, in the next fortnight water and milk in equal 
parts, and later on two thirds milk and one third water. To 
sweeten it a little sugar of milk is added, which, at the same time, 
gently excites the action of the bowels. 

The food should always have the same temperature, about 82° F., 
and be given in a feeding bottle. The bottle as well as the stopper 
ought to be always in fresh water when not used. If the food is of 
acid reaction a little carbonate of lime is to be added and the fluid 
decanted from the omdissolved powder which has fallen to the 
bottom. In the first month the milk suffices ; later, chicken or veal 
broth may be added, or a pap of wheaten flour with sugar and milk 
may be given. Of the numerous preparations Schanau's substi- 
stute for mother's milk and Liebig's nutritive powder are most to 
be recommended. 

LiiercUure.^-Y, Ammon, Die enten Mutterpflichten und die ente Eindespflege. 
18, Aufl. Ton Qreoser. Leipzig, 1868. — C. Mayer, Verb. d. Qes. fur Geb. in 
Berlin, 1, 1846, p. 56.~WegMheider, M. f . G., B. 10, p. 81. 
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V. THE PATHOLOGY OF PREGNANCY 



Wb have alreadjr stated, wliilst speaking of the physiology of 
pregnancy, that disturbances regularly attend this physiological 
process, and that they would be considered pathological if met 
with under other circumstances. As long as they do not give rise 
to consequences which are serious at the time of their occurrence, 
or threaten to become so at some future period, they are supposed 
to form an integral part of the normal course of pregnancy. From 
this it will be easily imderstood that pregnant women are pre- 
disposed to a variety of diseases. This is greatly increased by the 
chimges which the genital organs imdergo during pregnancy, and 
which may lead to inflammation, alteration in position, <fcc. Since 
the ovum also is liable to various kinds of disease, the pathology 
of pregnancy therefore includes both the affections of the maternal 
organism and those of the ovum. 



CHAPTER I. 
1. DISEASES OF PREGNANT WOMEN 

It is evident that the present chapter will not contain a full 
description of aU the internal and surgical diseases which may 
possibly complicate pregnancy. Only the acute and chronic affec- 
tions which essentially modify pregnancy, or which as complications 
of it are of a greater interest to the accoucheur, will therefore be 
mentioned. We shall treat here of the diseases which are due to 
pregnancy itself, and which are localised either in the whole organism 
or in the genital organs. 



THE PATHOLOGY OF PilEONANCI 

- PBCULIAEITIBS 0¥ BOMB ACOTE AND CHKOITIC DlaEASBa 



d 



I. 



Formerly tie opinion was prevalent that the lat«r period of 
gestation offered, at least, great immunity to enteric fever, but 
recent obaerrationB have sbowa that such, is not the case. 

It has been found that pregnancy is often prematurely inter- 
ruped by an intercurrent attack of enteric fover, but that on tbe 
whole the diaeaae does not take a more unfavorable course in 
pregnant women thou in otber individuals, Preguaucy may be 
primarily interrupted by the activity of the uterus prematurely 
roused, but commonly the interruption is due to the death of the 
fcetus. Deeply enveloped within the maternal soft parts, the fcetns 
will already liave a temperature equal to about that of the ma- 
ternal body, and as the ftetal body itself produces heat, it follows 
that its temperatnre must eiceed that of the mother. Therefore, 
in acute febrile distasos of the mother the death of the foetus is 
often due to an accumulation of heat. According to Eaminsky an 
elevation of the temperature of the mother alwve 104° F. is veiy 
dangerous to the child, At first its movements become more 
active, and the sounds of the heart more frequent ; later on, however, 
they become slower, the movements decrease, and the fcetus dies. 

From former experience it was supposed that relapsing fever 
most frequently caused abortion ; yet Weber fovmd that amongst 
sixty -three pregnant women premature labour set in only in twen^- 
three (36'5 per cent,). One was delivered in the hospital, aft«r the 
termination of the fever, of a, fully developed hvmg child ; the 
other women left the hospital still pregnant and cured. The 
tendency to abortion appears to be least in typhus. 

In variola abortion may occur and the fcetus be bom dead or 
alive, as a rule without, rarely with, BmoUpoz. Often an eruption 
of smallpox is observed after birth. Not infrequently pregnancy 
goes on to term, and the child is bom quite healthy or covered by 
cicatrices. It also occurs that children are bom with variolous 
pustules whose mothers were not affected by smallpot, and that of 
twins one only is covered by the eruption. Vaccination does not, 
as a rule, succeed in children whoae mothers suffered from variola 
during gestation. 

In cholera the death of the fcetus usually occurs in the stage of 
asphyxia ; this is easily explained by the cessation of the exchange 
of gases in the placenta. Pregnant women do not exhibit a special 
predisposition to cholera, and the prognosis is here hardly more 
unfavorable to the mother than when the disease is not complicated 
by pregnancy. When the mother has reached the stage of asphyxia 
the life of the f a-tus is in danger, yet scarcely aa much as Bi^inslcy 
states he has experienced. 

Of the other acute diseases, acute yellow atrophy of the liver ia 
so far of greater interest as pregnant women are espcciaUy liable 
to it. It may occasionally bo due to phosphoric poisoning, or mav 
be the most prominent symptom of a septic infection, and as such it 
is frequent in puerperal women, or it may hare primarily begun 
as a parenchyniatoua hepatitis. The explanation given by David- 
sohn most likely applies to the great majority of cases. According 
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to him, catarrhal icterus is the primary affection, and as the excre- 
tion of the deleterious biliary acids by the kidneys is impeded 
during pregnancy, the icterus easily becomes the source of a general 
blood-poisoning, with consecutive fatty degeneration of the larger 
abdominal glands and the muscles, especially those of the heart. 

Amongst the chronic diseases syphilis is the most important. 
If by a fruitful coitus mother and foetus are infected, there is, as a 
rule, premature death of the foetus and abortion. If the foetus 
remains alive, it is always prematurely bom, is badly developed, 
and almost always dies a very short time after birth. If the 
syphilis of the father has been latent at the time of the coitus, the 
unfavorable influence upon the foetus remains the same, and the 
mother may equally be aSected, probably through the foetus. 

Syphilis in the mother apparently diminishes the power of 
conception, but by no means entirely abolishes it. If conception 
occurs the influence of the syphilitic mother on the foetus is the 
same or even more unfavorable still than that described above. If 
the syphilis of the mother be latent at the time of conception, 
apparently healthy children are bom, which sicken later. 

If the father or the mother at the time of the conception have 
tertiary symptoms, the child is often not infected ; children may, 
however, be bom with secondarv symptoms. 

If the mother be healthy at the time of conception and be infected 
only during gestation, the child is healthy at birth and remains so, 
unless it be infected by the mother during her delivery or in the 
puerperal state. 

The very important question in practice, whether syphilitic 
pregnant women may undergo treatment with mercury without 
danger to themselves or their offspring, must decidedly be answered 
in the affiLrmative. For the frequency of premature births and the 
number of children dying during gestation are considerably 
lessened by treatment with mercury. 

Chorea is relatively a frequent complication of pregnancy. It 
occurs very easily in those pregnant women who have suffered from 
chorea in infancy, and it may then recur in successive pregnancies. 
Chorea complicating pregnancy not infrequently endangers the life 
of the mother (seventeen times in fifty-six cases, Barnes), and may 
leave psychical disturbances behind. In very favorable cases chorea 
ceases, and gestation reaches its normal end. In other cases there 
is spontaneous abortion, not always of a putrid child, after which 
the disease regularly abates. If chorea threatens the life of the 
mother, premature labour and under circumstances also artificial 
abortion is to be induced, whilst in less severe cases bromide of 
ammonium with liquor arsenicalis and bromide of potassium may 
render signal service. 



B. — DISEASES CAUSED BT THE CHANQES IN THE WHOLE OBQANISM 

DUEINQ PREGNANCY 

In the present section of the pathology of pregnancy, all those 
changes of the whole organism will be described which, although 
previously mentioned as belonging properly to pregnancy, have yet 
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reached each a degree tliat thej must necessarily be coDsiderad 
pathological. 

Whilat the blood even in normal pregnancy is constantly altered, 
80 that the number of the red blood -corpuHclea and the qiiantih' of 
albumen are diminished, yet the alteration in the state of the blood 
may go so far that diseased conditions are the necessary oonae- 
qnence. If the number of the red blood-corpuscles is chiefly 
diminished, tho pregnant woman ia chlorotic ; if a decrease of 
albumen coexists, the pregnant woman suffers from hydncmia. It is 
certainly exceptional to find such a state of the blood resulting 
from pregnancy alone. TTsually that pathological condition is 
met with in those individuals who have previously suffered from 
some anomaly in the composition of the blood. The syinptomB 
as well as treatment are the same as in tho non-pregnant state. 
It has only to he pointed out that in ansemia of tho mother 
btemorrh^e during pregnancy or delivery may become very serious. 

The consequenoes of hydnemia, viz. cedema of the inferior extre- 
mities and of the abdominal walls, are very tedious. The cedema 
becomes very great if at the same time the distension of the uterus 
is excessive, and ho by pressure upon the veins prevents the return 
of the blood. The cedema is sometimes so great that walking 
is almost impossible, the labia are swollen to the size of a child's 
head, or even more, and from the abdomen a large bag hangs 
down, which is formed by the abdominal integument and is filled 
vrith water. If the tension is so great that gangrene is threatening, 
the dropsical parts must be punctured. If is to be remembered 
that needle punctures of the swollen labia very easily excite uterine 
action. The varicose veins may burst and g^ve rise to daagerous 
luemorrhages, and the venous blood spouts forth in a curve for 
some yards, as if it came from a large artery. The bleeding may 
be easily stopped by compression. The discomfort produced by 
the swollen legs can be diminished by diuretics and diaphoretics ; 
directions also must be given that in such caaea pregnant women 
should walk as little as possible, and that in sitting they should 
keep the feet raised, or wear elastic stockings, which exert an equal 
pressure upon the legs. At the end of the gestation, or tho com- 
mencement of the tenth month, when the uterus descends and 
falls somewhat more forwards, aJl these troubles are considerably 



The pressure of the gravid iitenis may also give rise to a con- 
siderable disturbance on the part of the rectum and of the bladder. 
It may cause an obstinate retention of feeccs, so that the whole 
colon is filled with hard ftecal masses, and long-eontinued enemata, 
applied by means of a long elastic tube, will be necessary in order 
to empty the bowel. Tenesmus is the most frequent disturbance 
on the part of the bladder. This appears to be due less to the 
pressure upon than to the irritation ot the neck of the bladder from 
being drawn upwards. Complete incontinence and retention of nrine 
are rare in the normal position of the uterus. Betention of urine 
may become so obstinate in the last month of pregnancy, when the 
head presses the urethra against the symphysis, that a repeated 
application of the catheter ia necessary, 

Obstinate vomiting — hyperemeiiia — is a very serious disease of 
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pregnancy. Nausea and yomiting on an empty stomach or shortly 
after a meal are the most common symptoms of gestation in the first 
months. The women do not greatly suffer by it, and their nutrition 
often even increases. There are cases, however, where yomiting 
lasts throughout the whole period of gestation and becomes soexoessiye 
that the stomach can no longer retain anything, and extreme nutritive 
disturbances follow. In such grave cases imnptomatic treatment 
is often of little avail ; the best result is obtamed by small pieces of 
ioe, champagne, and subcutaneous injections of morphia. Pippin- 
skold has cured it by enemata containing broth, a little oil, and wine. 
If gestation be so far advanced that the foetus is viable, the induc- 
tion of premature labour is, as a rule, indicated. If at an earlier 
period vomiting is so severe that by its continuation death is 
mevitable, and if it cannot be subdued by any remedy, it may 
become necessary to induce artificial abortion. It must not be 
forgotten, however, that the obstinate vomituig may also be due 
to a round ulcer of the stomach. 

Excessive salivation must be restricted by astringent mouth 
washes, and the very tedious toothache often evades every treat- 
ment. This insupportable pain can for a short time only be 
mitigated by the internal, or better by the local, application of 
narcotics. 

Amongst the neuroses of pregnant women eclampsia is the most 
important. But as it is more frequent during parturition, it will 
be considered as a whole in the patholo^ of parturition. Epileptic 
and hysterical convulsions are not to be mistaken for eclampsia. 
They are not, however, very frequent in pregnancy, and do not 
show deviations from their usual course, nor disturb the normal 
progress of pregnancy. 

C. — ANOMALIES OF THE GBAVID OBQANS OF GENERATION 

1. Anomaliea of the Uterus 

(a) Malformations, — ^Malformations of the female genital organs 
which prevent conception do not interest us here. It may be 
remarked that conception, is everywhere possible where normal ova 
are expelled from the ovary, and where their passage from the 
ovary to the vaginal outlet is not absolutely impossible at any one 
spot. Therefore in the uterus unicornis, as well as in all kinds of 
double uterus, pregnancy may take place provided the condition 
just mentioned is complied with. 

The course of pregnancy is greatly modified if the ovum is 
situated in a rudimentary comu (Nd)enhom) . Even if its cervix were 
entirely imperforate, impregnation would be possible in two ways. 
The spermatozoa may pass either through the well-developed comu 
and the appertaining Fallopian tube, traversing the abdominal cavity 
to the ovary of the other side, and there f ecimdate the ovum, which 
then enters the Fallopian tube of the rudimentary comu (external 
migration of the spermatozoa) ; or the spermatozoa may fecundate 
the ovum of the ovary on the side of the fully developed comu, 
and the ovum itself may then be received into the tube of the other 
side (external migration of the ovum). Gestation in the rudi- 

9 
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meatarj comu lias tbe g^'eateat similaritj to luliol pregnajioy, which 
will be described further on. The rupture of the sac with its fata! 
conaequenceH occurn between the third and sixth month. Turner 
deBcribea a case in which the end of pregnancy was reached. The 
very aerere labour-pains ceased after a few days, and on post- 
mortem examination of the woman, who died six months later of 
phthisis, the fcetua waa found in the occluded left comu. The 
rupture usually is met with at the moat feebly developed part of 
the comu. Exceptionally a lithopeedioa may form in the atrophied 
comu. Koberle extracted such a fcetus twenty-one months after 
its death by the Ceesarian section. The normally developed cornu is 
in tbe same state as in citra-uterine pregnancy, that ia, it hyper- 
trophies and forms a decidua. 

In the living subject a diagnosis of preffnancy in a rudimentary 
comu can only be made with some degree of probability. Thougli 
in the unimpregnated state that anomaly may be detected under 
favorable circumatancee by meana of palpation and sounding from 
the laterally bent and pointed shape of the pervious comu, yet in 
pregnancy the shape of the comu becomes ao greatly modified 
that a distinction ia scarcely possible. Even in the dead body this 
state can be very easily mistaken for tubal pregnancy. A diagnostic 
sign is, however, furnished by the course of the round ligament. 
In double uterus it paasea outwards from the gravid organ, and in 
tubal pregnancy between the sac containing the ovum and the 
utcrua. The ciroumstance also that generally a rudimentary horn 
ruptures lat^r thnii a Fallopian tube may serve to estabhsh a pro- 
bable diagnoais. 

If in uterus unicornis, with a rudimentary hom, the fully deve- 
loped horn encloses the ovum, gestation, as a rule, terminates 
noraially. This auomaly, however, is not quite inaccessible to 
diagnosis. The enlarged uterus is then felt bow-shaped and 
painted above towards the ihac bone of one side, and by combined 
internal and external examination a small tumour can be felt on the 
other aide connected with the utema by a short cord. Eccentric 
insertion and abnormal shortness of the vaginal portion assist in 
the diagnosis. 

If both halves of the genital canal are snfEciontly developed, but 
separated by a more or less perfect septum — uterus bieoniie and 
titenit »eptu» — pregnancy often occurs in one or both boms 
simultaneously. In complete separation of both halves down the 
vi^ina (a condition normal in the marsupalia) simiUtaneoua preg- 
nancy of both homs, if seen at all, is very rare. Though, a priori, 
tbe possibility of such an occurrence cannot be disputed. 

All kinds of double genital canal, provided tnat each half is 
sufficiently developed, may contain children up to the normal end 
of pregnancy 1 and there is no doubt that auch regularly takes place. 
Whether abortion is here more frequent than in the normal uterus 
is as yet doubtful. The course of pregnancy is normal in all 
these forms of double genital canals. In order to detect such an 
anomaly a careful examination must be instituted in all cases of a 
double vagina. If in each vagina a cervix is felt, the presence of 
the uterus, divided also above the cervix, ia almost absolutely 
certain. If a double cervix opens into a simple vagina the body 
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may be simple also, but this is certainly yeiy rare. In all cases 
where two vaginal portions are present the diagnosis will offer no 
great difficoltr, for in pregnancy of one horn tlus lies so distinctly 
to one side tnat a sound may safely be introduced into the cervix 
of the other. If pregnancy is not too far advanced the unim- 
pregnated uterus will be accessible also to palpation by combined 
internal and external examination, but if the two horns are simul- 
taneously impregnated a deep furrow in the middle of the abdomen, 
from the fundus uteri to tie symphysis, will serve for a correct 
inteipretation. Those cases in which the vagina and cervix are 
simple, or where only one vagina is pervious, are very difficult 
to qiagnose. Under the latter circumstances the imperforate 
vagina may lead to an accumulation of the menstrual discharge, 
and gestalion and hsematometra may coexist. Where the cervix is 
simple it is possible to recognise the actual state from a consider- 
able lateral deviation of the gravid uterus and a small palpable 
uterus on the other side. If the septum be so small that the foetus 
can lie in both halves, or if there be only a depression of the fundus 
indicative of a bipartite uterus, uterus arcuatusy the shape of the 
organ as determined by an external examination is the sole point of 
lefiance for diagnosis. 

(b) Changes in ihepoaition, — 1. Flexions and versions, — ^Although 
sterility is a frequent consequence of anteflexion of the uterus, 
pregnancy, nevertheless, often occurs without or after suitable treat- 
ment, and in the absence of any other complication it may terminate 
normally. The metritis often causes abortion. The fundus uteri 
lies, in the first months, more forwards than usual, but at a later 
period it is in no way distinguished from the normal, so that the 
anteflexion which had existed previous to gestation can no longer be 
seen. 

A peculiar form of anteversion sometimes occurs towards the end 
of pregnancy. This, the so-called pendulous belly, is produced by 
various causes in which abnormal relaxation of the abdominal walls 
and a separation of the recti muscles are chiefly concerned. A 
distorted pelvis, great pelvic inclination, and lordosis of the lumbar 
vertebrsB, also have a share in its production. 

Slight degrees of pendulous belly are of daily occurrence; the 
forwa^ inclmation of the fundus may, however, be so great that it 
forms a ventral hernia and reaches to the knees. The discomfort 
arising from it can be remedied by the wearing of a suitable 
banda^. 

Betroversion is not a very frequent change of position ; it is 
sometimes a cause of sterility. The fundus does not, in the majority 
of cases, lie beneath the promontory. If pregnancy occurs, the 
body of the gravid uterus rises spontaneously, as there is nothing 
to prevent it. If, exceptionally, prevented by some impediment 
from doing so, it may be retained beneath the promontory to 
the end of the third or fourth month so as to give rise to symp- 
toms of incarceration. Its structure, as a rule, has become so 
flaccid in the mean time that the cervix is not directed upwards 
as it ought to be if a version were only present, but at the place 
of the internal os a flexure exists and the vaginal portion either 
looks towards the symphysis or more frequently downwards. A 
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retroSesion is then cloeelv connecl^d with the retroverflion of the 
eravid uterus. A pteculiar shape of a. gravid uterus hoe been 
described as partial retrOTeraion. Tho wjrvis lies here closely 
behind or above the symphysis, and the posterior aud lower uterine 
segment is gradually depressed into the small pelvis between the 
cervix ajid promontory by a fcetal part or by the bag o£ waters. 

The greater iiortion of the uterus and of the fcetus lies above the 
promontory, although Oldham in one case felt the head through 
the posterior wall of the vagina, and the pelvic end in the os, whii'b 
was situated about three inches above the symphysis. This con- 
dition may easily be recognised if an examination with the whole or 
part of the hand can be made, aud it ought to be recognised, even 
if the Toginal portion cannot be reached, from a careful considera- 
tion of all the circumstances relating thereto. Tho course of preg- 
nancy is, aa a rule, not modified by the condition. 

Betrofleiion of the uterus is the most common alteration of posi- 
tion in women who have borne children, and is rarely attended by 
sterility even if it be of a very high degree. It is seldom met with 
in women who have not been pregnant, but if it occurs it frequently 
causes aterihty. 

After conception the uterus at first enlarges, retaining its actual 
position, but naving acquired such a bidk that the true pelvis 
can no longer contain it it ascends above the promontory. Tho 
fundus usually falls forwards, and the retroflexion which hod pre- 
viously existed is now converted into anteflexion and anteveraion. 

The ascent and the falling forwards of tho gravid organ, as a 
rule, take place so gradually that they are not noticed by the woman. 
In other cases, and more frequently in complications with chronic 
metritis, the uterine activity is prematurely excited and abortion 
follows. Far more rarely the uterus is not able to ascend above 
the promontory ; it continues to enlarge within the small pelvis, 
and generally at the commencement of the fourth month gives 
rise to symptoms of incarceration and the so-called rett-ofiexion 
of the gravid uterus ia developed. 

Retrofieximi of the grSvid vierua loUk Bijmplorm of incareerattim. — 
In the majority of cases it is in the way aOove described that the 
retroflexed uterus becomes incarcerated. At any rate it is doubtful 
whether in the normal position of the uterus a retroflexion can he 
produced by sudden causes at a time when the organ has already 
so enlarged as to produce inunediate symptoms of incarceration. 

The first symptoms which a retrofleied uterus produces, as soon 
as it becomes too large for the pelvic cavity in which it is contained 
(this usually occurs in the fourth, sometimes in the third, and rarely 
in tho fifth month) are those on the part of the bladder and the 
rectum, The mietiuition ia always impeded, sometimes so com- 
pletely that not a drop of iu"ine can bo passed. More frequently, 
however, it occurs that when the bladder is enormously distended, 
through the incessant desire of micturition, the woman paeses a 
small quantity of urine with very great pain, and in such a state 
of the bladder most frequently complaint is made, not of retention 
of urine, but of vesical tenesmus and incontinence. The urine may, 
as a setjuence of this, accumulate in the ureters and the pelves of 
the kidneys. 
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The disturbance on the part of the rectum consists either in 
complete constipation or in great pain at defaecation, especially when 
the stools are hard. Persistent constipation may then give rise to 
Tomiting and to aU the other symptoms of ileus. There are, also, 
severe pains in the loins and in the abdomen, with an insupportable 
sensation of a downward pressure. Even now the spontaneous 
ascent of the enlarged uterus may take place or abortion, and then 
the tormenting symptoms terminate. In a case reported by Yon 
Haselberg spontajieous abortion occurred though the foetus was five 
months old and the uterus was so completely retroverted that its 
Taginal portion, in the absence of all flexion, looked directly upwards. 
But in other cases severe inflammation of the incarcerated uterus 
and its serous covering follows, which increases the swelling of the 
organ and causes severe pains in the abdomen, meteorismus, and 
fever. A sero-sanguinolent discharge escapes from the cervix, and 
by reflex irritation of the abdominal muscles the fundus is more 
and more forced downwards. 

In Halbertsma*s case the fundus protruded through the anus, 
which was opened to the size of a half-crown piece, as a tumour, in 
which small fcetal parts could be felt. It is very rare to find the 
posterior wall of the vagina ruptured in this way, and the bare 
uterus protruding through the rent (Major Dubois). 

The retention of urine is followed by cystitis and decomposition 
of the urine ; if it has rather slowly developed, the muscles of the 
bladder hypertrophy. In consequence of the alkaline urine and the 
greatly distended bladder, diphtheritic inflammation follows, and, 
as in the case reported by Schatz, the whole mucous membrane, 
together with the greater half of the muscular coat, may mortify 
and be thrown off, so that it forms a second sac, situated within the 
bladder and almost entirely separated from it. In other cases the 
bladder ruptures, followed by infiltration of urine and gangrene of 
the surrounding connective tissue or by an immediately fatal peri- 
tonitis. This latter may, however, result from the spreading para- 
metritis, and death folbws with ursemic symptoms or from ileus. 

In most of the cases the dia^osis is not attended by any 
difficulty. Simple inspection of tne abdomen shows the character- 
istic shape of the bladder, which may reach even up to the imibilicus. 
As a nde, fluctuation is veiy distinct, but sometimes, on accoimt 
of the great tension, the bladder may give a more hard sensation. 
The application of a catheter may be difficult, but almost always 
succeeds if a silver male catheter is used and if special attention is 
paid to the regular deviation of the bladder to one side. Often an 
enormous quantity of urine is thus drawn off. 

By an mtemal examination the vagina is found filled by a 
large soft* timiour, which is very sensitive. The vaginal portion 
of the uterus lies close behind the symphysis, sometimes rather 
high up, but rarely so high that it cannot be reached. After 
emptying the bladder, if the abdomen is not too sensitive, it may be 
found by a combined internal and external examination that a 
tumour representing the normally situated uterus is absent from the 
abdomen, and therefore the tumour felt in the posterior vault of the 
vagina must be the enlaj'ged uterus. If the sensitiveness be too 
^eat, a careful examination must be made \mder chloroform. This 
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condition will be readily distinguiahed from a liEematoeele or from 
an incarcerated ovarian or fibroid tumour, since vrith them the uterus 
is felt in its usual pWe. 

The treatment wiosists first of all in emptying the urinary 
bladder. lu somewhat recent cases the reposition of the uterus is 
easy tlirough the vagina or rectum. If the application of the catheter 
should not succeed, the reposition may be cautiously tried whilst 
the bladder is still distended, yet the attempt to introduce the 
catheter must he continued. If this proves fruitlesH, puncture of 
the bladder now becomes necessary. If the reposition of the uterui ' 
is otherwise impossible, it may \e tried in the lateral or knee- 
elbow posture. A finger is introduced into the rectum, and the 
uterus pushed upwards along the sacro-iliae svchoadrosis, and Hub 
manipiilation is a second tmie repeated if it should not imme- 
diately succeed. The reposition is then only successful when the 
vaginal portion has assumed its normal plai'e in the pelvis. Fre- 
quently whilst the fundus falls forwards the vaginal portion is 
placed behind in the excavation of the sacrum. To obviate a 
relapse, which is especially liable to occur when the uterus is not 
yet suffieiently enlarged, and when the reposition has been easy, a 
conmion Mayor's caoutchouc ring is placed in the vagina so as to 
prevent the deviation of the vagmal portion forwards, and by it the 
dislocation of the uterus. 

If the reposition does not succeed in any way the uterus is to bo 
emptied of its contents. As it most frequently occurs that a sound 
cannot be introduced through the cervii, it will be necessary to 
puncture the ovum through the uterine wall, either from the vagina 
or from the rectum. By the escape of the liquor amnii the circum- 
ference of the uterus is so considerably diminished that a repeated 
attempt at reposition may prove successful, or that abortion may be 
rendered possible. 

The other symptoms are to be treated on general principles. 

Hunter's opinion that retention of urine is the primary cause of 
retrofleiion of the gravid uterus was accepted until very recently by 
almost all authors. The following were mentioned as causes pre- 
disposing to the development of the dislocation : — an emaciated body, 
a too wide or a too narrow pelvis, too slight inclination of the 
pelvis, ifcc. Lohmeier, whom Benuinghausen followed, stated the 
dislocation to be the primary occurrence, and that the other symp- 
toms depended upon the increased size of the oTgoa. He also very 
correctly supposed that the retroflexion might have existed previously 
to the occurrence of pregnaiiCT without the patient being aware of it. 
Recently Tyler Smith has stated that it is his opinion that these cases 
are commonly nothing else but pregnancy occurring in a jetroflexed 

Slight lateral deviations of the uterus regularly occur in the 
gravid orgau. The development of the uterus itself, and its rela- 
tion to the rectum and the bladder during intra-nterine life 
the determining causes of the way in which it arises. The coi 
of pregnancy is not in the least modified by them. 

2. Frolapeug. — Prolapsus of the gravid uterus has most frequently 
been observed in cases where conception has taken place during the 
existence of the displacement. It must be very rare to meet with 
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prolapsus of the grayid uterus in the first few months produced by 
acutely acting causes. Under such conditions the disturbance of 
circulation which is suddenly produced would lead to hsemorrhage 
into the membranes, and consequent death of the foetus and 
abortion. 

If conception takes place in a prolapsed uterus the organ will 
reascend into the false pelvis with the increase of its volume, and 
in this way the prolapsus disappears so long as gestation last«. 
When the prolapsus is so great that a larger portion, or even the 
entire uterus, is placed outside the vulva, symptoms of incarceration 
of the pelvic organs may be caused by the growth of the uterus, 
and abortion may be the consequenpe. There is no authenticated 
case on record where pregnancy has gone on to term in a uterus 
completely prolapsed and situated outside the vulva. 

A greatly hypertrophied cervix projecting beyond the vulva may 
give the appearance of an incomplete prolapsus of the uterus when 
ihe organ is far advanced in gestation. The foetal parts are then in 
the true pelvis and above the brim. Doubtless most of the cases 
described as prolapsus of the gravid uterus belong to that categoiy. 

As a rule, the uterus descends, in the normal pelvis of primiparse, 
in the last month of pregnancy, the head and the surroimding 
uterine segment entering deeply into the true pelvis, and sometimes 
even down to the outlet. 

In all cases this displacement can easily be made out by a caneful 
examination. In the first month the gravid prolapsed uterus is to 
be replaced and retained in position by a suitable pessary (the best 
is Mayer's caoutchouc ring). If the latter is well chosen it does not in 
the least disturb pregnancy. In replacing the uterus attention must 
be paid to the direction which the fundus takes. By neglect of that 
precaution the fundus may be pressed against the promontory, so 
as to be bent beneath it. A retroflexion of the gravid uterus is then 
produced when means are employed to retain the organ in that 
position. But the reposition of the uterus may be actually impossible 
when the prolapsed organ has already too greatly enlarged. The 
pregnant woman is then to be watched carefully, and artificial 
abortion induced as soon as symptoms of incarceration appear. 

3. Hemice. — Hemifle of the iinimpregnated uterus are met with 
comparatively rarely, and the cases also are very limited in which 
such a dislocated organ becomes gravid, or where a gravid uterus 
is foimd within a hernial sac. 

Umbilical and ventral hemiee are the most frequent of all. Of 
course an umbilical hernia can only contain the uterus far advanced 
in pregnancy when the recti muscles are widely separated. Such 
cases are reported by Murray and Leotaud. • In both delivery was 
spontaneous. 

True ventral hemiee of the gravid uterus are also very rare. 
But there are many cases reported where the gravid uterus was 
found lying in a hernial sac, which was produced by the dilatation 
of a large cicatrix of the abdominal walls. 

By the mere separation of the recti muscles along the linea alba 
hemisB frequently arise, if they may be considered as such, and the 
hernial contents are then covered by the fasciae also as well as by 
the skin. A slighter degree, that is, when a part of the uterus 
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only lies in the excavation, is very frequent indeed, since a sepan^ 
tion of tlie recti mnscles ia always connected with a very coosider- 
able penduloua belly. The dispUcement ia easily recognised if in 
the recumbent posture the woman is mado to raise tbo upper part 
of her body. The uterus then protrudes aa a globular tumour in the 
Unea alba, and on each side the contracted bellies of the recti 
muscles are distinctly visiblt;. The treatment is the some as that 
of the pendulous belly. 

(o) Lacerationt and injitriet. — Lacerations of the uterus, due 
to its anomalous development or displacement, have already been 
mentioned, whilst those arising from interBtitial pregnancy and new 
growths of the uterus will be treated of later. lude^iendent of these 
conditions the gravid uterus only tears aft^r severe contusions, and 
this is followed by the escape of the uterine contents into the 
abdominal cavity, causing fatal peritonitis. 

Wounds of the uterus are rare, and, aa a rule, death follows on 
account of the grave complications. Small wounds may cause abor- 
tion, and the uterine contractions close the wound ; or they may 
heal, and later on normal parturition occur. 

(d) Inflammaiiott. — ^1. Decidual endomelrUU. — When the fecun- 
dated ovum entire the uterus it is grafted, so to speak, into the 
uterine mucous membrane, and on account of the irritation eierted 
upon it this becomes the scat of a, hyperplasia by which the normal 
decidua is formed. Tinder certain circumatances, i.e. in endometritis 
prior to conception or, perhaps, through syphilis, this irritative con- 
dition of the mucous membrane may exceed the normal limits. 

The consequences of tbo inc-reased fonnative activity vary 
according to the character and course of the inflammatory irrita- 

The very acute inflammatory irritation causes apopleiy into the 
membranes and subsequent abortion ; or it destroys the ovum, and 
the latter is converted into the so-called blood- or flesh-mole. 

A more chrouic inflammation may assume a diSereut coiurse, 
namely : 

(tt) Diffiite {ironic decidual endomelrilie. — The proliferation of 
the cells of the decidua takes place slowly or is diffused over the 
whole mucous membrane, in wluch the refleza also may participate. 
In the severe form of the disease, which is distingiiishcMi from the 
rest only by its uniform extension over all the deddua, the fcetos 
becomes stunted and abortion follows. But the abortion may, 
douhtleas, also follow the inflammation of the mucous membrane by 
the irritation which it produces on the uterine nerves. The 
thickened mucous membrane shows numerous large decidua-cella, 
or the proliferation has, especially within the deeper layers, a moro 
cavernous structure. Cysts also occur in the chronically inflamed 
decidua. 

In other cases the inflammation ia still more chronic, the nutri- 
tiou of the ovum is in no way disturbed, pregnancy continues to 
term, and the inflammation is recognised only by an examination of 
the membranes after birth. Madame Koschewarowa found in the 
thickened membranes of a mature fcetua, not only proliferating 
connective tissue and decidua-cella, but also newly formed imstriped 
muscular fibres. The inflammatory thickening ia frequently not 
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uniformly extended over the whole periphery of the ovum, but is 
limited to single spots. 

(6) Tuberous and polypous dedducd endometritis. — The charac- 
tenstic changes of the decidua belonging to this class have been 
observed in ova expelled at periods varying from the end of the 
second to the beginning of the fourth month. 

As a rule, only the decidua vera is the seat of the hyperplasia, 
but in the cases reported by Dohm and Miiller, where the decidua 
vera was absent, the proliferation took place in the reflexa. Espe- 
cially at the places corresponding to the anterior and poslJerior walls 
of the uterus, the decidua was greatly thickened, as much as 4' 7 
lines ; on the surface looking towards the ovum it was studded with 
large elevations or more polypous growths, whUst the uterine 
surfade was rough and covered with coagula of blood. The growths 
have either a broad base or are more pedunculated and polypoid ; 
they reach a length of half a line and almost as much in breath. 
On their greatly reddened surface there are no openings of the 
uterine glamds, whilst they are very distinct on the other portions 
of the mucous membrane. The microscope shows that the pro- 
liferation takes place in the interstitial tissue of the mucous 
membrane. 

In a slightly fibroid matrix are seen large, at some places even 
enormous, cells of the shape of a lentil, which on vertical section 
appear as thick spindle cells (Virchow). The whole mucous mem- 
brane, and especially the papillse, are very vascular. 

Without doubt the changes of the abortive ova just described 
started primarily from the decidua. The vilU of the chorion 
were normal only in one case ; whilst in the ovum described by 
Virchow they represented thick cylindrical knobs with very long 
but chiefly fine epithelial processes ; in that described by Gusserow 
they terminated with knobby swellings, and in Dohm*s and Mailer's 
cases they showed the commencement of a multiple myxoma of the 
villL The embryo itself was well developed in one case only ; in 
another it was stunted and neither allantois nor umbilical vesicle 
could be discovered ; in a third it was entirely absent, whilst twice 
only a rudiment of the umbilical cord was present. 

The etiology of this hyperplasia of the mucous membrane is not 
quite known. In Virchow*s case there was syphilis, but in the others 
it was not so. One of the women was chlorotic, another previously 
suffered from endometritis, and a third had conceived very soon 
after delivery, and it may, therefore, appear that this process of 
proliferation is somehow connected with an irritation of the mucous 
membrane prior to conception. The pathological changes of the 
chorion and of the fcehis are secondary. 

(c) Catarrhal decidual endometritis; hydrorrJuBa gravidarum, 
— Chronic inflammation of the decidua, like that of the mucous 
membrane of the non-impregnated uterus, may manifest itself by 
an abnormal secretion as well as by a proliferation of its cells. 
This apparently accumulates between the decidua and the chorion 
(in some cases also between the chorion and the amnion), and escapes 
from time to time after the rupture of the reflexa. Larger quanti- 
ties, up to one pound and more, of the yellowish serous fluid, some- 
times tinged with blood, can of course only escape in the last months,' 
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but a dribbling of single drops may occur in tlie third i 
Moat frequently liydrorrhosa ia observed in hydrieiiuc women, who 
have a pronounced tendency to eeroua exudations, aud iu some cases 
it IB said to have tho catamenial type. 

By the transudation of the aermn the uterine activity is some- 
times roused, and pregnancy interrupted, but conunouly it reaches 
the full term. 

Hydrorrhtea could only be mistaken for the premature escape of 
the ui],uor amnii, but this is always followed by the commencement 
of labour. 

The treatment must be directed to remove all the influences 
which are known to cause congestions of the uterus ; for the rest it 
is merely symptomatic. 

2. MetriiU. — ■ Inflammation of the parenchyma of the gravid 
uterus is very rare. It is most frequently diffused over the whole 
oi^an, in consequence of displacements, especially of n.>troflexion of 
the gravid uterus, or it is partial, limited to some spots. It may then 
terminate in suppuration or with the formation of abscesses. It is 
not improbable, however, that in some cases of spontaneous rupture 
of the uterus during parturition the solution of continuity is 
favoured hy a tdssue rendered friable by a circumscribed inflajn- 
matoiy softening, 

S. PeriTuelTiHt. — The hypenemic condition which exists in the 
peritoneum covering the uterus during the whole process of gestation 
often passes into a. partial and slight inflammatory process. This 
gives rise to a circumscribed sensitiveness of the gravid organ, and 
Bometimea also to slight flocculent depositions, A considerable 
exudation is very rare, and the transition into a general fatal 
peritonitis only occurs after severe injuries. 

(b) NewFormatwns,~~l. Fibroid groiMka. — Fibroid tumoursh&Te, 
according to their seat, a very varying influence on pregnancy. 

Subperitoneal fibroids impede conception or modify the course of 
pregnancy only when they are very large. They are eaaily detected 
by palpation, but may, under certain circumstances, at times he 
mistaken for small fcetal parts. 

Interstitial fibroids greatly impede conception, especially if th^ 
are situated dose to the internal os uteri, thus narrowing it. Preg- 
nancy, when it has taken place, may sometimes go on to t«na 
without interruption ; frequently, however, abortion or promatnrff 
labour occurs, or there may even be spontaneous rupture of . the 
utenia. 

Submucous fibroids, with more or less broad l»ases, allow concep- 
tion to take place only in very rare eases. If it occurs gestation 
commonly terminates prematurely by abortion, and only very 
seldom reaches the normal end. A pedunculated submucous 
fibroid, especially if the polypus originates from the cervix, may 
favour the occurrence of very dangerous htemorrhages during 
pregnancy. 

^terstitial submucous fibroids are iu most cases veiy difficult to 
recognise, unless there has been an opportunity of making a gyne- 
cological examination before the commencement of pregnancy. At 
ao early period of gestation there is the danger of diagnosing the 
fibii^ida when they have come to a considerable size, and to over- 
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look the pregnancy, and at a later period the fibroids mostly escape 
detection. 

Subperitoneal fibroids preserve their normal structure during 
gestation. The others become, as a rule, more or less softened, and 
in extreme cases may be converted into a reddish-brown pultaceous 
mass. 

2. Carcinoma. — One of the most fatal complications of pregnancy 
is carcinoma of the uterus, which, when primary, is almost ex- 
clusively seated in the cervix. Only in the first stages of its 
development is conception possible. But by the increased supply 
of nutritive material to the uterus, the proliferation as well as the 
simultaneous disintegration of the newly formed masses, is so 
greatly augmented that the disease makes rapid advances during 
pregnancy to its fatal termination. Most commonly abortion sets 
m, or, since the newly formed masses do not possess the property 
of extending with the growing uterus, rupture of the neoplasm 
follows. In rare cases, if the disease has not yet too far advanced, 
pregnancy goes on to term. 

Carcinoma can always be recognised, for the cervix is here in the 
same state as it is when not complicated by pregnancy. Iq great 
proliferation the treatment is only symptomatic, and all attention is 
to be paid to cleanliness. Induction of artificial abortion is not 
justified. 

2. Anomalies of the Vagina 

The mucous membrane of the vagina is during gestation 
swollen and the seat of an abimdant secretion. Often this 
swelling is equally diffused throughout the submucous connective 
tissue, but frequently, and particularly in primiparsB, an hypertrophy 
of the papillsB takes place, which gives the mucous membrane of the 
vagina a peculiar rough and granular aspect. A very intense 
catarrh may be attended by enormous hypertrophic proliferation, 
or the tips of the enlarged jmpillsB may grow together, and thus 
give rise to the formation of numerous small cysts between them. 
This at least appears to be the most plausible explanation given by 
Winkel of the cases of " colpo-hyperplasia cystica " described by him. 

The secretion of the vaginal mucous membrane may become so 
abimdant as to produce a very tedious blenorrhoea. Sometimes it 
is of a virulent character also, and then the secretion easilv becomes 
purulent. The secretion, if not dependent upon gonorrhceal infection, 
is thicker, white, and creamy, or, when the quantity is very great, 
purely serous. The treatment cannot be very active, in order not to 
interrupt pregnancy prematurely. Cleanliness and mild injections 
will generally answer the purpose. 

Sometimes the catarrh of the vagina is complicated by mycosis. 
At some places, especially at the vaginal outlet, whitish or greyish - 
yellow patches are seen adhering to a red basis and consisting of 
vast proliferations of fungi. At times they do not give rise to any 
symptoms, but, as a rule, they cause a good deal of itching. The 
infusorium, Trichomonas vaginalis, which is commonly foimd in the 
vagina, is of an innocent nature. 

Haemorrhages from the vagina or from the external genitals are 
very rare during pregnancy. They may proceed frOm ruptured 
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■varicoM veins, T>ut more frequently they occur independently of 
these. If the hsemorrhage is external, it miist be treated on the 
established principles ; but if the blood is effused into the tissues 
(tkro})ihM vagince siee vulv(f) cold must he applied in order to 
preTent a further bleeding, and when this has succeeded the tumour 
ia to be opened^ 

3. Anomalies of the Breast 

The hyperemia of the mammse commences during pregnancy, and 
the secretion of the gland may be so much increased as to cause a, 
milder form of parenchynmtoua maetitis. The mamma greatly 
swells, becomes red, tense, and tender. The commencing inflam- 
mation can be easily cut short by pressing the milk from the 
manimffi and by stimulating the action of the intestines. But even 
without any treatment it usually passes away without any other 
consequences, and it rarely terminates in purulent mastitis. 
Although this seldom occurs in pregnant women, yet when it does 
it is most frequently caused by injuries. 
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CHAPTER n 
DISEASES OF THE OVUM 

A. — EXTBA-VTEBINB GESTATION 

Exceptionally the fecundated ovum does not enter the uterus, 
but continues to develop in the ovary, in the abdominal cavity, or in 
the Fallopian tube. 

To understand the occurrence of this interesting but dangerous 
anomaly, it is necessary to recal to mind the normal process of the 
expulsion of the ovum from the Graafian follicle and its migration 
into the uterus. Since spermatozoa have been found on the 
ovaries and within the whole pelvic portion of the abdominal cavity 
of animals, and since in man also the advance thus far of sper- 
matozoa has been demonstrated by the cases of their external 
transmigration, the possibility cannot be doubted that an ovum 
may be fecimdated outside the uterus and the Fallopian tubes. If 
this be admitted, then the occurrence of ovarian or abdominal 
pregnancy has lost its extraordinary character. For the ovum may, 
instead of being swept out with the serum after the rupture of the 
G-raafian follicle, as commonly occurs, remain within the cavily of 
the follicle (and this chiefly occurs when the rent in the follicle is 
sinall and the serum slowly drains away) and is there fecundated by 
the spermatozoa which have advanced so far. Or it may happen that 
the ovum expelled from the Graafian follicle fails for some reason to 
meet the fimbriated end of the Fallopian tube and is fecundated in 
the free abdominal cavity. The impediments to the entrance of the 
ovum into the Fallopian tube are various. Thus, the Graafian 
follicle may have ruptured at a spot too far distant from the end of 
the tube, so that the serous current in the abdominal cavity directed 
towards the latter cannot sufficiently act on the progress of the ovum ; 
or an abnormal movement of the abdominal contents, especially of 
the intestines, may have forcibly deviated the ovum from its right 
course ; or the ciliary vibrations in the tube may have ceased with 
the partial or entire destruction of the ciliated epithelium in conse- 
quence of a catarrh of the tube ; or the end of the tube of the same 
side is occluded and the fecimdating sperm has passed through the 
tube of the other side into the pelvic cavity. All those circum- 
stances cannot appear so very strange, and it is somewhat surprising 
that extra-uterine pregnancies do not occur more often than is 
actually the case. This comparative rarity is, perhaps, due to the 
fact that the ova exceptionally only fiiid a spot suitable for 
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their development, so that i 
absorbed. 

A. tulial pregmmcy is effected when the ovum 1 
Fallopian tube in the usual way but has been : 
further progress to the uterus ; it then remains within tKe tube, and 
continues to develop there. In such a case the tube may have 
allowed the spermatozoa to pass, but the ovum itself has been 
retjiine-d, cither by a fold in the mucous membrane or because 
the tube was too narrow for it. In Beck's case a small polypus 
situated at the uterine end of the tube prevented the entrance of 
the ovum into the uterine cavity ; but in Breslau'a ca*! the polypus 
was not apparently the impediment. Or it may occur thus : the 
left tube, for instance, is occluded at some spot close to its uterine 
opening, and the spermatozoa have passed through the right tube 
into the abdominal cavity and there fecundated an ovum derived 
from the left ovary. Now, if the fecundated ovum enters the abdo- 
minal opening of the left tube it is, of course, stopped at the occluded 
spot. Perhaps a catarrh has destroyed the ciliated epithelium of the 
tube, by which the progress of the ovum is either entirely impeded 
or at least so slackened that at the time when the ovum is about to 
enter into union with the surrounding tissues it is still contained 
within the tube. Stenosis or atresia of a tube is most frequently 
caused by a flexure or constriction of it, the sequence of an old 
perimetritis ; such a partial peritonitis is by no means rare. 
This often causes sterility, or, at least, greatly impedes conception. 
Clinical observations appear to confirm what has just been stated. 
For a great number of eitra-uterine pregnancies occurred in primi- 
jiariB who had lived for some years in sterile marrif^e, and also in 
very many pluriparffl, whose eitra-uterine pregnancy had been 
preceded by a long pause in conception. It is shown also by a 
case of Hoasfurther, although this must be pronounced extremely 
rare, that tubal pregnancy may be due to an internal transmi- 
gration of the ovum, that is, the ovum which has normally entered 
the uterine cavity passes thence into a Fallopian tube and there 
develops. 

Extra-uterine pregnancy occurs more frequently in pluriparsB ; its 
rarest seat is within the ovary, and ihe most frequent in the abdo* 
minal cavity. 

Tubal pregnancy is again distinguished into— (1) interstitial or 
tubo-uterine, (2) ovario-tubal, and (3) tubal pregnancy proper, 
according to the spot vrithin the tube on which the ovum 
developed. Wo shall first consider the latter, on account of its 
greater frequency. 

The fecundated ovum arrested in the tube continues to develop. 
The mucous membrane of the tube proliferates in a way similar to 
that of the uterus in utero -gestation, and consequently a normal 
decidua aerotina, often a very thick decidna vera, and even a 
decidua refleia, is formed. The chorion forms, as usual, from the 
ovum ; its villi sink into the mwcoua membrane and form at the spot 
where the ovum has imbedded itself the placenta the rest of 
the periphery atrophying. With the growth of the ovum 
the corresponding part of the Fallopian tube also is stretched, so 
that at a lat^r. period both openings of the tube cannot, as a rule, 
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be found, or the one at least towards the uterus has disappeared. 
Whether in this case the tubal pregnancy was caused by the 
impermeabilitj at that spot, or whether the occlusion is only a 
secondary change in the vicinity of the growing ovum, cannot 
definitely be decided from the appearances in the dead body. The 
OYum forces asunder the muscular fibres of the tube, and the sac 
containing the foetus consists only of the peritoneum and the tubal 
mucous membrane, which appears as a hernia-like protrusion from 
the tube. In the mean time the uterus itself is pretty constantly 
the seat of the same changes as in the beginning of normal gests^ 
tion. The whole organ hypertrophies, the mucous membrane is 
conyerted into a true decidua, and in the cervix the well-known 
glassy mucous plug is formed. 

The most frequent termination of tubal pregnancy is in rupture 
of the sac contaming the foetus. This occurs in most cases within 
the first two months, frequently in the third, and rarely in the 
fourth or fifth month. 

It is generally at the thinnest part of the free periphery of the 
sac that the rupture takes place, but sometimes also it is at the 
placental insertion. Often also the rupture is gradual ; this becomes 
complete after the sac has been partially torn for some time pre- 
viously. 

When rupture has taken place the bleeding into the Otbdominal 
cavitv causes great and immediate danger. In many cases the 
effusion of blood is so considerable that death follows from internal 
hflsmorrhage, but even where the haemorrhage is not so great as at 
once to cause death the consecutive peritonitis, as a rule, proves 
fatal. 

If the ovum escapes into the abdominal cavity death generally 
foUowB from peritonitis. But even under such circumstiuices the 
ovum may be encapsuled, and if it is at an early period of develop- 
ment it may be reabsorbed to a great extent. If the embryo is 
older, it may imdergo all those changes which will be mentioned 
when speaking of abdominal pregnancy. 

In rare cases the tube ruptures at a place on its periphery where 
it is not covered by the peritoneum. The embryo men escapes 
from the tube between the lamina of the broad ligament of its own 
side, and thus after rupture of the tube it lies outside the perito- 
neum. Death also follows in these cases from hsemorrhage, lacera- 
tion of the broad ligament, and peritonitis. 

Without doubt the most favorable termination of tubal pregnancy 
is when the embryo perishes early, and then recovery takes place 
without rupture. An embryo dying at a very early period under- 
goes aU the changes which will be described as occurring in 
abortive ova ; the embryo itself is reabsorbed, and the ovum greatly 
altered by hsemorrhagic effusion. If the more fully developed 
embryo cGes, it may be converted into a lithopsedion within the 
tube without rupture of it. 

Ovario-tubal or interstitial pregnancy differs greatly from the 
tubal pregnancy just described. Here the ovum develops in a 
portion of the tube which is already continuous with the uterine 
substance. 

In the majority of cases rupture takes place here also in the first 
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tliree montha. After rupture of the tubal mucoua membrane the 
oTum may rcmam between the aepnrated muacular fibres of the 
utonia, and gradually atretchin^ the peritoneum a^ it enlarges may 
continue to develop up to the normal end of pregnancy. In an 
isolated case obaerred by Brarton Hicks the uterine opening was bo 
(Uat^d that the fcetus afterwards entered the uterus. Even then 
rupture ia likely to follow on account of the great thinnings of the 
uterine wall at the original insertion of the ovtini. But the child 
may also be bom per vias naturales. 

The relation of the round li^ment to the sac contauiing the 
fcetus easily shows in the dead body the difference between this 
and simple tubal pregnancy. In interetitial pregnancy the ligament 
passes external to the sac, and in simple tubal pregnancy between 
the sac and the uterus. A distinction between this and gestation 
in a perfect or rudimentary horn of the titcrus offers great diffi- 
culties, since the relation of the round Ugament to the aac of the 
fcetus is the same in both, and the thickness of the 8e]ttum between 
the aac and uterus prO])er, though generally less in interstitial 
pregnancy, differs only in degree. 

If the ova remain in the abdominal opening of the tube, the 
aac is formed partly by the Fallopian tube and partly by the ovary 
or portion of the peritoneum. This constitutes tubj-abdomintil 
pregnancy, which, however, does not practically differ from the 
abdominal form. 

In very rare inatancea the ovum continues to develop in the 
ovary itaelf — ovarian pregnancy. This will be the case when the 
ovum haa remained in the ruptured follicle, and has there been 
fecundated. The ovum continues to develop, aa a rule, until, as in 
tubal pregnancy, the sac ruptures. 

In abdominal pregnancy the fecundated ovum develops in the 
abdominal cavity. An infiammatory new formation of very 
vascular connective tissue envelops the ovum in a aac, which, 
capable oi great distension, may equal in size a gravid uterus at 
term. Very rarely this sac ruptures prematurely, and more fre- 
quently than otherwise the fcetus is fnlly developed. It is not 
probable that the fcetus should be alive more than tfn months in 
the abdomen of the mother; nor haa it been proved by any reliable 
observation, Abdominal pregiuincy terminates Tariously. If the 
fostus ia alive up to the normal end of pregnancy, generally a kind 
of labour-pains sets in, and often a decidua ia espelled horn the 
uterus. In the moan time the fcetus dies, and after death nndereoca 
a variety of changes. In other cases the fcetus dies in the last 
months of gestation, and then also undergoes the same changes. 

In the majority of caaea the body of the dead fcetus irritates the 
walla of the sac. They inflame, and suppurate, or putrefy under the 
influence of the disintegrating fcetus. The mother, as a rule, dies 
of peritonitis due to an extension of the inflammation from the 
walls of the sac to the rest of the peritoneum, or she perishes with 
hectic symptoms, exhausted by the profuse suppuration. If the 
peritonitis, however, does not become general, and the profuse sup- 
puration be supported, the contents if the sac may perforate 
a neighbouring hollow organ, or be discharged estemaUy, and 
their elimination from the organism may be followed by recovery. 
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The perforation is most frequently into the large intestine, and 
in the course of some months (or sometimes even after many years) 
bones and disintegrating soft parts of the foetus are discharged by 
the rectum. Often the anterior abdominal wall is perforated. 
Fistulous openings form, discharging an ichorous pus and small 
bones, and only close a£ter the whole body of the fcetus has been 
removed, either spontaneously or artificiaUy. Very rarely the whole, 
or almost the whole body, of the foetus is at once expelled through a 
larger opening in the abdominal walls. The vagina also, and the 
bladder, and in other cases several hollow organs, may be simulta- 
neously perforated by the putrefying foetus. The process of perfect 
elimination is always tedious and exhausting ; nevertheless it may 
terminate in recovery, although in some cases rectal or foecal 
fistula remains (in one case even a gastric fistula — Baneyer), or 
communications between the bladder and the intestines, &c. More 
frequently death takes place during the suppuration, either from 
exhaustion or blood poisoning. 

In some cases the walls of the sac are less irritated by the dead 
foetus. The liquor amnii is gradually absorbed, the sac collapses, 
and is closely applied to the body of the f<tetus, and the foetus itself 
is greatly metamorphosed. The soft parts undergo fatty degenera- 
tion, and are gradually converted in the course of years into a thick, 
smeary, pultaceous mass, consisting of fat, lime salts, cholesterin, 
and diffused and crystalline pigment. The pultaceous mass also is 
partly reabsorbed, and occasionally the contents of the greatly 
shrunken sac consists only of the bones of the foetus and a quantity 
of calcareous plates. A foetus changed in the way just described is 
called a lithopeedion. A foetus in such a state may for many years 
be carried within the body without harm, but in other cases, 
though in this state, it causes inflammation, suppuration, and even 
death. 

The name of secondary abdominal pregnancy has been given to 
those cases where the foetus originally contamed in a Fallopian 
tube, the ovary, or even the uterus, has escaped after rupture of 
its sac into the peritoneum and remained there. It is certainly 
doubtful whether a very young ovum expelled from the tube may 
be so engrafted into the peritoneum as to enter with it into a real 
placental connection. At any rate the embryo , escaped into the 
peritoneum may there be preserved in a variety of ways. In 
some cases it is soon encapsuled by the neMy formed connective 
tissue, and degenerates into the common lithopsedion, in others 
there is quite a peculiar preservation of it. This apparently occurs 
when, after the rupture of the tube, the foetus alone has entered 
the abdominal cavity, whilst the placenta has remained in un- 
disturbed connection with its place of insertion. Whilst inflam- 
matoiT new formations cover the embryo on alf sides, it may 
doubtless continue to live for a short time ; and under these cir- 
cumstances the very vascular connective tissue closely approaches 
the skin on all sides, and the soft parts of the body are so 
marvellously preserved after death that many years after they 
show perfectly their normal structure. 

The symptoms of extra-uterine pregnancy are usually not veiy 
characteristic. One most constant symptom is a severe pain in 
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tlie aMomen, tlie same aa in an acute circumBcribed perimetritii, 
probably due to the tension and twisting of the piece of perito- 
neum covering the eac of tlie foetus. Sometimea also tbe dis- 
comfort of pregnancy is greatly increased, and a bloody mucus b 
discharged from the uterue, with pains like those of labour. la 
other caaea there are no anomalies whatever in the course of preg- 
nani^ ; a change only occurs when — as a rule in tubal pregnancy — 
the sac containing thefcetus nipturea. This is attended by aymptoms 
of an acute internal hfemorrhage, or those of acute peritonitis are 
more conspicuous, and death follows rapidly. The instances are 
more rare in which partial successive rents give rise repeatedly to 
the alarming symptoms of an acute internal hiemorrhage or an acuto 
peritonitis, until finally the patient succumbs to the complete rupture. 
The course of an abdominal pregnancy is similar in the commence- 
ment. There is, however, no rupture, and the fcetus comes to 
maturity or almost so, and dies after a short labour, in which a 
deddua is expelled. Even the comparatively favorable termination 
by the formation of a lithopedion, or by elimination through sup- 
puration, ia connected with very grave symptoms and dangers. 

Diagno^g. — Women with tubal pregnancy, as a rule, apply for 
medical assistance only when the rupture has already taken plaoe. 
An a^N^rate palpation is rarely possible on account of the great 
sensitiveness of the abdomen. But the whole aspect of the case, 
together with the history that the woman was supposed to be 
pregnant in the second, third, or fourth month, suffices to make 
a dit^rnosis with great certainty. 

If the case comes under treatment before the rupture has occurred, 
or if there be an abdominal pregnancy, it is generally easy in the 
first months to make sure of an eitra-uterine tumour, whilst the 
dia^osis of a pregnancy is frequently involved in difficulties. At 
a later period the reverse is the case— pregnancy can easily be 
diagnosed, but to show that the fcetus is outside the uterus may be 
very difficult. 

is the accoucheur ia summoned to a woman supposed to be in the 
first months of pregnancy and now suffering from severe pains in 
the abdomen, everything dei^nds upon an accurate comlnned 
internal and external examination. If the uterus be found mode- 
rately enlarged, and on one side of the uterus an elastic sensitive 
tumour, this would point to an extra-uterine pregnancy. The first 
thing, howCTer, would be to bo certain whether pregnancy exist at 
all. Since the aigna which are usually furnished by the shape, size, 
and consistence of the gravid uterus are, of course, absent in extra- 
uterine pregnancy, this may be very difficult, yet it can almost always 
be ascertained. If menstruation had formerly always been regular, 
and if it had suddenly stopped, whilst there is a presumption in favour 
of eonception^and if there are, moreover, the subjective symptoms 
of gestation, which are of especially high value in pluripane — the 
existence of pregnancy is highly probable. Besides, if the mamma 
are swollen and a somewhat large quantity of pigment de]>0Bited in 
the areola and linea alba, the diagnosis is rendered still more 
probable. The uterus also having been found absolutely too small 
for the supposed time of gestation, one sufficiently practised in the 
lue of the sound may now try to make out with the aid of this 
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instrument whether the uterus is empty. The bulb of the sound 
easily and without force enters the empty uterine cavity if there be 
no flexure at the internal os. There is a certainty of the existence 
of an extra-uterine pregnancy if in the extra-uterine elastic tumour 
hard and movable parts are felt. .Should the tumour be in any way 
accessible it may be punctured by means of an exploring Irocar. 
The fluid will be found to be liquor amnii from the very small 
quantit;y of albumen and mucine, and at a later period from the 
thrown-off pavement epithelium and the lanugo. 

With the advance of gestation it becomes more easy to decide 
whether pregnancy exists. The audible sounds of the foetal heart, as 
well as ihe palpable parts of the foetus, the movements felt and 
other changes of gestation (as in the mammae and linea alba), make 
the diagnosis of pregnancy absolutely certain. All that is to be 
done at present is to be sure that the foetus is not contained in the 
uterus. In many cases palpation alone will show that the uterus 
is only slightly enlarged and that it is distinctly separable from the 
tumour. Some difficulty will be experienced if the extra-uterine 
tumour is very large and the uterus itself drawn backwards and 
somewhat upwards. But by the aid of the sound it can be shown 
whether the uterus is empty or full. We will not omit here to 
draw attention to the fact that even in utero-gestation the sound 
may pretty easily pass between the membranes and the uterine wall, 
and that abortion is by no means the usual consequence of a careful 
introduction of the sound. Nor does the possibility of introducing 
a sound to the knob or beyond it speak in favour of an emplnr 
uterus, but the ease only with which the sound has passed through 
the internal os. The difference, therefore, is one of degree, the 
estimation of which requires practice in the use of the sound. 

A differential diagnosis between extra-uterine pregnancy and 
gestation in a rudimentary horn may be quite impossible. This 
will be easily understood if it is considered that such states, as 
Kussmaul has shown, are frequently mistaken even in the dead 
body. Nothing but the direction of the round ligament can 
definitively decide the question. 

The diaignosis of the kind of pregnancy is also involved in great 
difficulties. The best indications are furnished by the course of 
gestation. If rupture occurred in the first four months the ovimi 
was contained in a Fallopian tube, but if the ovum has developed 
beyond that time there is abdominal pregnancy. Interstitial 
pregnancy is recognised under exceptionally favorable circum- 
stances, and ovarian pregnancy, perhaps, never as such. 

With regard to prognosis, a distinction must be made between 
the mother and the child. The life of the latter has been rarely only 
preserved by Ceesarean section, whilst the prognosis is more favor- 
able as regards the mother, varying greatly according to the seat of 
the ovum. In tubal and ovarian pregnancy death followed, at least 
in the great majority of cases which had been diagnosed, but in 
abdominal pregnancy the prognosis is more favorable, according to 
Hecker, 42 per cent. die. 

Treatment, — If in the first months the diagnosis is certain and the 
sac accessible from the vagina, rectum, or abdominal walls, it would 
appear advisable to puncture it. This most frequently and most 
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eaaily tucceeda from the vagina.. A very fine trocar is pushed into 
the tumour nai the liquor amiiii allowed to drain off. The fffltua 
then dies, and according to the time of its development is either re- 
absorbed or converted into a lithoptedion, 

More frequently, however, mcdieal aid is sought when the rupture 
has already taken place. To ward off now the immediate duiger, 
i. e. to atop the hiemorrhage, is not always an easy and succeesftil task. 
Ice applied to the abdomen, and perhaps also, if possible, compression 
of the abdominal aorta, are the moat efficacious means. The 
peritonitis which results ia to be treated as of traumatic origin, on 
the usual principles. Perhaps the most successful treatment, if the 
ovum is of a considerable siise and if assistance is immediately at 
hand aft«r the rupture, would be the Cffisareon section, in order to 
stop the hiemorrhage, remove the fcetus and, if possible, the vhots 
sac which contains it. Although this treatment ha« formerly been 
universally rejected, yet from the recent favorable experience* 
of the CffiBareaa section it requires very careful reconsideration. 

If menacing incidents occur in oxtra-uterine pregnancy wbich has 
so far advanced that a living child may be expected, or if the extra- 
uterine pregnancy haa gone on to term and the child is alive, the 
Ceesarean section is unconditionally to be performed. If during the 
operation the child is alive, there is eveiy chance of preserving it 
To the mother certainly the operation is very dangerous, but 
scarcely more so than wwting. The principal danger lies in the 
insertion of the placenta. Since after the detachment of the 
pia^xnta its place of insertion does not contract as in the uterus, 
there is usually a rapid and fatal htemorrhage. Attempts may be 
made to prevent this by ligation or cauterization, on the principles 
followed in ovariotomy, with a short pedicle. If the whole sac with 
tho foetus and the placenta can be removed, this method of operation 
is decidedly preferable, and is to be pexformed ns in ovariotomy. 
Should this not succeed, and if the placenta be firmly adherent, it 
is, perhaps, beat to let it remain and allow it to bo removed by 
suppuration. Stutter aUowed the placenta to remain on account df 
its intimate connection with the intestines. By injections into Hie 
cavity, for the purpose of cleanliness, the placenta came awaj on 
tho BUh day and the woman recovered. 

If the child has died towards the end of pregnancy the treatment 
is merely symptomatic. The formation of a lithoptedion renders 
every therapeutic interference superfluous. If the fcetus decomposefl 
and suppuration occurs, the effort of nature to eliminate the foreign 
body is to be assisted by incisions and the removal of pieces of the 
fcetus from the abdominal walls, the vagina, or the rectum. When 
eitensivo adhesions have already formed with the abdoniixial walU, 
incisions can safely be made in order to remove, as soon as poswble, 
the contents of the ovum. In other cases the formation of adhe- 
sions mav be favoured, as in Simon's method of treating hydaUd 
cyst of the liver, by pushing in two trocars and by dividing the 
bridge between them, thus causing a larger opening. The 
strength of the woman must, erf course, lie supported by every 
possible means. 
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B. — FAITLTT CONDITIONS OP THE APPENDAGES OP THE OVUM 

1. Anomalies of the Membranes 

• 

(a) Hyperplasia of the chorion ; myxoma multiplex ; vesical 
mole ; degenerating vesical mx>le ; myxoma diffusum ; myxoma 
fibrosum phicentce. — The connective-tissue stroma, with which the 
villi of the chorion are supplied by the allantois — the endochorion — 
maj sometimes be the seat of a peculiar proliferation. The anato- 
mical appearances vary according to the number of the diseased 
villi and the time which has elapsed since the tumour began to 
form. 

The hyperplasia commences in the epithelium of the villi, forming 
a great number of outgrowths, and their connective tissue (the imme- 
diate prolongation of the gelatinous tissue of the umbilical cord) 
extends into them and there proliferates excessively. The cells are 
partly converted into mucus, but the enormous thickening of the 
villi chiefly depends upon the proliferation of the cells and the great 
accumidation of the mucous intercellular substance. This is, as a 
rule, present to so great a degree that the hypertrophic villi have 
the appearance of cysts with liquid contents. The proliferating 
tissue, however, does not uniformly distend an entire villus, but 
aocomulates rather in large masses at single spots, the intervening 
portions of the villus remaining almost normal. In consequence of 
this disposition the degenerated villus acquires a grape-like appear- 
ance, and the round cystoid tumours are attached like racemes to 
fine pedicles. This new formation closely resembles in its nature 
the papillomata ; there is, however, this difference, that the stroma 
consists of thin mucous, instead of the common connective tissue, and 
that the abundantly excreted intercellular substance accumulates 
in masses at some spots. 

If that degeneration occurs during the first month, at a time when 
the villi of the chorion are uniformly developed around the whole 
periphery of the ovum, the ovum is transformed into a tumour, the 
whole circumference of which is studded with round vesicles 
attached by pedicles. 

When the degeneration occurs after the placenta has already begun 
to develop, the villi of the chorion in the remaining part of the peri- 
phery of the ovum have already atrophied. It occurs, however, very 
exceptionally that a villus outside the placental insertion which has 
not atrophied becomes the seat of the degeneration. More frequently 
the new formation is limited to the villi of the placenta or to some 
of its cotyledons. In such cases the greater part of the periphery 
of the ovum is normal, and only the portion corresponding to the 
placenta is partially or entirely transformed into vesicles. The 
vessels of the diseased villi atrophy, of course, when the embryo 
dies. But if this continues alive a very dense and fine capillary 
network is formed within the degenerated villi. 

This hyperplasia of the chorion may be either primarily due to 
a disease of the ovum or to an imitation produced by the decidua 
or the maternal blood and transmitted to the villi of the chorion. 
A series of undoubted facts renders both processes possible. 

Apparently all these cases, where a vesical mole develops by the 
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side of a normal ovum, would confirm the opinion that the primaiy 
proc«aB is tte disease of the embryo. Rather frequently aborted 
ova axe found showing the first commencement of a myiomatotw 
d^eueration, and cither containing no embryo or a Btimted one. 
As this degeneration in ho Glight it cannot be supposed to have 
caused the death of the embryo, and would thus tend to prove that 
the death of the embryo can give rise to the hyperplasia of the villi 
of the chorion. For it is certain that after the death of the 
embryo the fcetal placenta may be nourished by oBmosia and con- 
tinue to grow. 

On the other hand, the frequent occurrence of a diseased decidua, 
as well as the partial myxomatous degeneration of the placenta of a 
well-developed ftetus and the repeat^ occurrence of that d^enera- 
tion in the same woman, render it extremely probable that the 
exciting cause of the hyperplasia of the chorion may be produced 
on the part of the mother. 

But although it must be admitted that the proliferation some- 
times follows the death of the embryo, yet it ia not to be doubted 
that the degeneration of the chorion may be the starting-point of 
the disease of the whole ovum. 

In such cases the fcetuB will be variously affected, according to 
the eitent of the degeneration of the chorion. If the whole cir- 
cumference of the ovum, or at least the place of the plaeental 
insertion, degenerates, the nutritive material intended for the fcetus 
wiD he used up by the villi of the chorion. The foetus dies, and 
it is found within the ovum either stimted or shrunken, or if at an 
early period, entirely reabsorbed, after baring been macerated in 
the liqiior amnii. Sometimes a rudiment of the umbilical cord is 
preserved. If the degeneration ia limited to a email part of the 
placenta, the fcetus may continue to develop normally, and may be 
bom oJive at the normal termination of pregnancy. 

The vesical mole is a soft floccnlent mass, which is formed of a 
number of racemes or bead-like coherent vesicles of varying size. 
If a vesicle is punctured a teuacious fluid with the reaction of muciue 
es^s. 

The fully developed condition of a vesical mole is rare ; but the 
slighter degrees of that formation, from an inconsiderable swelling 
of the villi to single vesicles microscopically visible, are frequently 
fotmd in aborted ova. 

The symptoms produced by a vesical mole ore not quite constant, 
and do not permit a positive interpretation ; a diagnosis, therefore, 
cannot be made with absolute certainty before the expulsion, or at 
least before the degenerated ovum is accessible to the touch. It 
may, however, be supposed when the size of the uterus by no means 
corresponds to the time of pregnancy, when the uterus is either too 
large or too small, and when it does not enlai^ after a prolonged 
period of observation, and when at the proper time and under 
suitable conditions the fcetal parts cannot be felt or the heart's 
sounds beard, which ought to be according to the duration of the 
pregnancy, and when repeatedly or almost continually blood escapes 
from the utenis. 

If it is certain that the uterus contains an ovum (which may 
bi^ made out by the method of exclusion, and the history of the 
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case), the diagnosis between a yesical mole and a putrefying em- 
bryo, even in the sixth or seventh month of pregnancy, and after 
repeated careful examination, may yet be doubtful. It may some- 
times be very difficult to distinguish between these two conditions, 
but the consistency of the uterus containing a mole is softer, and at 
times almost fluctuating. 

The prognosis depends on the amount of the haemorrhage which 
occurs during pregnancy or the expulsion; this may be very 
profuse. The result of recent observation has rendered the pro- 
gnosis still more imfavorable, since it has shown that moles often 
assume a decidedly destructive character. In the case described 
by Volkmann the substance proper of the degenerated villi had 
grown into the interstices of the hypertrophied wall of the uterus. 
The villi had continued to proliferate into the maternal blood- 
sinuses, and by pressTire caused atrophy of the tissue of the uterus. 
The villi penetrated into the fundus of the uterus, reaching the 
peritoneum, and on section the cavity of the uterus appeared to 
be divided into two parts by a diaphragm. Only the part situated 
below was the proper uterine cavity, whflst the larger upper portion 
was occupied by the proliferating timiour, which had distended the 
parenchyma of the uterus into a large cavity. Through an opening 
m thiid diaphragm of the size of a shilling the tumour descended 
into the cavity of the uterus. A very siimlar case is reported by 
Jarotzky and Waldeyer, only the degeneration occurred before 
the formation of the placenta, and the whole circumference of the 
ovum was covered by villi. The extension of the villi into the 
veins contained within the parenchyma of the uterus, and followed 
by atrophy, would naturally greatly impede the expulsion of the 
mole, and render it quite impossible in more advanced cases. 
Krieger reports a case where the " usur " of the uterus was fol- 
lowed by a fatal peritonitis. 

Trealanent with regard to the prevention of this degeneration is 
powerless. All that can be done consists in means to stop the 
oleeding and to hasten the eimulsion of the ovum. It is hardly 
possible to diagnose with absolute certainty a vesical mole, but in 
the second haK of gestation, at least, the dead product of conception 
can be recognised, and in such cases, especially if there are urgent 
symptoms, the artificial interruption of pregnancy is indicated. If 
the expulsion of the mole has already begun, and if there is no 
great amount of hflemorrhage, the best treatment would be to place a 
tampon in the vagina and to give ergot internally, for all depends 
upon the complete expulsion of the new formation and the good 
contraction of the uterus after the expulsion. 

Since the embryonic connective tissue of the allantois surrounds 
the whole circumference of the ovum between its serous sheath (the 
exochorion) and the amnion, this layer also may become the seat of 
a myxomatoua hyperplasia. Until now only one such case, that re- 
ported by Breslau and E berth, is known and described under the 
name of diffuse myxoma. Between the exochorion and the amnion, 
around the whole circumference of the ovum, a layer was found 
from 4 to 5 mm. thick, like the gelatine of the umbilical cord, the 
placenta being normal. Here, therefore, the degeneration occupied 
the connective tissue belonging to the chorion, which had prolife- 



140 



rHE PATHOLOGY OF PnEGNAKCT 



rated around the circumference of the o 
chorion had atrophied in the usual way. 



1, whilst the Tilli of the 
ears from the 
case of Spaeth and Wedl that the rest of the altantois situated 
beneath the placental part of the amnion maj also he the seat of a 
hyperplasia without the myxomatous degeneration of the villi of the 
chorion, which form the placenta. For close to the insertion of the 
thick umbilical cord, inmiediately beneath the membruncs, a stiatiun 
of young gelatinous connective tissue 1 mm. thick was situated and 
extended towards the edge of the plaeenta. Bokitansky also men- 
tions amongst the new formations of tlie placenta an accumulation 
of gelatinous connective tissue on its concave surface. 

The myxoma presents a very different appearance to the Tesical 
mole, where the homogeneouB, thinly mucous, intercellular sub- 
etauce becomes richer in fibrous constituents, so that the tissue 
becomes firmer and more like connective tissue, as in the peripheral 
layers of tlie umbihcal cord. Virchow first described this as myxoma 
fitrosum piacenla. Between the uonnal cotyledons a, degenerated one 
was found, the child being healthy. Upon the thick and firm 
knobs, which were the size of a pigeon's egg (the stems of the villi), 
secondary and tertiary prolongations were seated in the shape of 
smaller knobs as large as a hazel-nut or a hemp-seed. Kildebrondt, 
who has observed a very similar case, attributes that degeneration 
to the congestion of the efferent veins of the diseased cotyledon. 

(6) Anomalkt of Die plaeenia. — Whilst speaking of the discDaeB 
of the chorion we have already mentioned the hyperplasia which is 
met with at the insertion of the placenta under the forms of 
myxoma multiplex and myxoma fibrosum. The other anomalies of 
the placenta are — 

1. Anomalies of formalion. — ^The size of the placenta is subject to 
considerable variation. The older writers speak of an entire absence 
of the placenta, which, however, is nothing else than the arrested de- 
velopment of the villi of the chorion at the situation of the decidua 
serotina. In vary rare instances the villi of the chorion retain their 
blood-vessels round the whole circumference of the ovum, or at 
least the greater part of it, and consequently the thick placenta 
proper does not form. The ovum is in communication with tlie 
oecidua in the whole periphery (a condition similar to that found in 
the pochydermata). Stein, senior, called this formation plaueuta 
membranaoea, 

More frequently the placenta is abnormally large. This occurs 
in cases of uncommonly strong children, but chiefly in cases of 
atrophied fcetus together with hydramnios, In these cases the 
hyperplasia is due to an inflammatory condition of the uterine 
mucous membrane, and the great proliferation of the decidua 
serotina and of the villi of the chorion, which cause the profuse 
exudation of the liquor amnii, by which the fcetus is deprived of a 
part of its nutriment. 

Sometimes the placenta is divided even in simple pregnancy. 
Two or more, even seven placenta, have been observed, and at the 
aide of a larger several smaller placentte succenturiatse occur. These 
formations can easily be explained from the development of the 
membranes. Some of the villi of the chorion not inserted at 
the place of the decidua serotina retain thcii' vesaels and enter 
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into vascular oommunication with the decidua vera. If this does 
not take place the enlarged villi form the so-called placenta 
spuria. 

The shape of the placenta is more or less round or oval, very 
rarely that of a horseshoe, in which case the placenta is inserted close 
to the internal os uteri, which it surrounds with the two crura. 

An anomalous seat of the placenta, of very great practical im- 
portance, is the placenta praevia. It will be spoken of under 
"haemorrhage during parturition." 

2. New formationa of the placenta. — The myxomata have already 
been mentioned, and other tumours scarcely ever occur. Clarke 
observed a case where a knot within the placenta weighed about 
fourteen ounces, and looked internally like firm muscle, and Lobl 
described one the size of a child's head as a fibroid. Both were 
probably nothing else but myxoma fibrosum. Hyrtl described two 
tumours imbedded in connective-tissue capsules, which latter con- 
sisted of newly formed connective tissue in all stages of development, 
and called them sarcomata. 

In not very rare instances cysts of various sizes form on the 
concave side of the placenta; the connective-tissue layers of the 
chorion and amnion are raised like cysts, and are lined by a flat 
epithelium, whilst the portion upon the placenta has a shaggy 
appearance, and is covered by fibrinous deposits. Those cysts are 
thm transparent vesicles, which contain a yellow or reddish opaque and 
thin fluid. They are probably always formed from apoplectic centres. 

Calcareous deposits of a moderate size are not rare in the 
placenta. They are found on the tips of the villi (also in the 
maternal tissue), and when the deposition is more abundant also 
on the pedicles. The infiltration is either more diffuse and starts 
from the epithelium of the villi, or, what is more frequently the 
case, it commences in the walls of the capillaries and in the finer 
vessels of the villi. 

3. Inflammation of the placenta — placentitis. — Inflammation of the 
placenta proceeds from the cells of the decidua serotina, also ac- 
cording to Maier, in some cases from the adventitia of the foetal 
arteries. Young connective tissue is formed, which extends be- 
tween the cotyledons of the placenta and afterwards begins to 
shrink. By the proliferation of the connective tissue the inter- 
jacent maternal blood-vessels are compressed, the villi of the chorion 
which dip into them become atrophied and undergo fatty degenera- 
tion. The collateral hypersemia may also lead to extravasations of 
blood on the foetal surface of the placenta. 

The disease is chiefly caused by metritis or endometritis, which has 
previously existed. If there are suflScient villi to carry on their 
necessary functional activity the foetus may fully develop. The 
hyperaemia, however, which is always connected with that inflam- 
mation, very easily leads to considerable haemorrhage from the 
maternal vessels, and consequently to abortion. The inflammation of 
the placenta has also some influence upon the delivery of the after- 
birth. For on account of the greater brittleness of the recently 
proliferated tissue, pieces of the placenta may easily tear off and 
remain attached to the uterine wall, especially when the cicatricial 
contractile tissue has already entered between the villi. 
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A Bimilar wedge-shaped proliferation which paeaed betweenT 
cctjledons is dcBcribed by Virt-how and Stayanaky aa being of 
syphilitic oripn. It conaist^d o£ firm, large-celled connective 
tiBBue, in which here and there younger cells were abundantly 
accumulated. The cortical layer of the nodes was whiter and 
fibrous, and the internal substance was yellowiah and soft. 

InfiammatiOQ terminating in suppuration is certainly extremely 
rare. Bouchut found once two abaoeaaea of the aize ot a pigeon's 
e^ beneath the f cetal surface, [ind in another case several small ones 
Burroimded by the hepatized tissue. Jacquemier also mentjons 
purulent centres, and Oruveilhier speaks of a form of purulent 
infiltration of the placenta. 

(e) Anomalies of the amnion and of the liquor aninii.— The liquor 
atnnii may, from various causes, awnunulate in the amniotic cavity 
in such excessive quantity as to constitute hydramnios. This is 
seen in disturbances of the circulation of the maternal organism, 
and is followed by (edema and dropsy in other organs, but it 
exists also in cases where the latter is perfectly absent or is 
apparently a (secondary) consequence of the enlarged uterus. In 
such cases the placenta is commonly bypertrophied, tbe decidua in a 
state of great proliferation, and the villi of the chorion thickened 
and enlarged into knobs. The f<Etus is either dead or much 
atrophied, and sometimes it does not weigh more than the placenta. 
The inflammatory proUferation of the membranes is in such cases 
apparently the primary process ; it is followed by an enormous 
secretion of the liquor amnii, and secondarily by atrophy of the 
fostus, so that the membranes consume tho greater part of the 
nutritive material which is intended to nourish the fcetus. In 
other cases the fcetus is sometimes found of normal conditions. 

McClintock has found that hydranmios is far more frequent in 
pluriparffi than in primipane (twenty-eight to five), and that amongst 
his thirty-three caaes there were twenty-five female and eight male 
children bom. 

By the great distension o£ the ovum tbe hydramnios gives rise to 
the same disturbances which occur when the volume of the ntems 
is enlai^d from other causes. There is discomfort or pain in 
the abdomen, and, as symptoms of pressure, cedema and neuralgia 
of the lower extremities. The diaphragm pushed upwards, espe- 
cially in primipane, gives rise to disturljances of respiration, and 
sometimes even to attacks of impending asphyxia. Often the great 
distension of the uterus causes a premature interruption to 
pregnancy. 

The higher degrees of hydramnios at the end of pregnancy can 
almost always be easily recognised. The abdomen is enormouaSy 
distended, the uterus very tense, elastic, and rarely showing distinct 
fluctuation ; sometimes when the tension is very great the ut«rus 
feels as hard as wood. Usually the fcetus cannot be distinctly felt, 
at least tbe smaller parts cannot be made out by palpation, whilst . 
ballottement shows one or two large parts remarkably well. The 
latt«r and the sounds of the heart very easily change position, 
sometimes almost continually. By internal examination the lower 
uterine segment is felt elastic and greatly distended, but no fcetal part 
is distinetlj' perceptible behind it. But even when the child is 
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dead, and neither the sounds of the heart can be heard nor the 
foetal parts felt, the tumour containing the fluid must always be 
recognised as the enlarged uterus ; and such an accumulation 
of fluid in the uterus does not occur in any other condition than in 
hydramnios. In the lesser degrees of hydramnios, and at an earlier 
period of gestation, the diagnosis of pregnancy is not beset with so 
great difficulties as that of hydramnios. 

The prognosis as regards the mother chiefly depends upon the 
cause of the hydramnios and the amount of the fluid. As 
regards the child the prognosis is doubtful, according to McClintock, 
of thirty -three children nine were stillborn and ten died within the 
first few hours of extra-uterine life. 

There is no remedy known to limit the accumulation of fluid. If 
the discomfort is very great premature labour may be induced, but 
only when the mother is in imminent danger, before the thirty-second 
week; for children bom before the thirty-sixth week are always 
very weak. 

Too small a quantity of liquor amnii is only dangerous at the 
commencement of the formation of the foetus. If the amnion in the 
course of its development is not separated from the body of the 
foetus by the necessary quantity of serum, this anomaly may be fol- 
lowed by folds in the amnion, by abnormal connection between it 
and foetal parts, by the union of single cutaneous spots (Simonart's 
bands), by the formation of fissures, and the deficiency of whole 
organs (self -amputation). 

In the latter period of pregnancy the amnion may rupture, whilst 
the chorion preserves the integrity of the ovum. The active move- 
ments of the foetus may cause the amnion to be rolled up in the 
ovum, and form cords which compress the umbilical cord and lead 
to the death of the foetus. 

2. Anomalies of the Umbilical Cord 

The length of the umbilical cord varies very considerably. It may 
be so short as to be immediately attached to the placenta, or have a 
length of seventy inches. The quantity also of the Whartonian 
jelly varies greatly. It sometimes accumulates at those places where 
the vessels form a kind of loop in thick lumps, and . constitutes the 
so-called " false knots." 

True knots arise when the foetus in its active movements passes 
through a loop of the umbilical cord, which is afterwards drawn 
together. It is, however, extremely rare that these knots form an 
impediment to the circulation. Hecker found them once in 266 
cases, and Elsaser once in 202 cases. 

Very frequently the umbilical cord is twisted round the trunk, 
the neck, or the extremities of the foetus. But it is certainly a very 
exceptional occurrence that this causes the death of €he foetus 
during pregnancy. 

More frequently torsion of the umbilical cord leads to the death 
of the foetus during gestation, since the umbilical vessels are oc- 
cluded when the cord is twisted at a place where the jelly 
is deficient. The cord, however, may be twisted in a great many 
places without there being any great impediment to the circulation. 
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It ia only the absence of the Whartoniaji jelly which renden tiie 
twistingB of the cord §o shtirp th&t the vessels are compreased. 

In the majority of instances the umbilical cord is inaertcd into the 
middle of the placenta, though not quite centrallT. But frequently 
also its insertion ia mai^nal, and in some cases t^e cord goes to that 
part of the chorion which is free from villi, so that the vessels pass 
through the membranes to the placenta. In such cases both um- 
bilical arteries uaualty blend into one longer or shorter common 
tnink. 

SchuHze explains this itnomaly, the velamentous insertion, in the 
following way ; — In every ovum the fcetal vcSHels are carried by the 
aUantoia to a point in the circumference of the ovum, and it is 
relatively rare for them to meet exactly the future place of the 
placental insertion. At first the vessels enter into all the villi of 
the chorion, and those which do not belong to the placental portion 
of the circumference of the ovum are obliterated j a vaecular com- 
munication, temaina only at one spot. During the progress of the 
growth of the ovum the fcetus is normally so turned that the vessels 
have a straight course towards the place of the future placenta. This 
twisting of the fcetus may be prevented by abnormal adhesions, 
which one of the constituents of the future umbilical cord forms 
with that place on the periphery of the ovimi which first of all the 
vesaels bad reached. Then the umbilical cord remains inserted at 
one spot in the membranes outside the placenta. 

There are numerous anomalies in the arrangement of the vessels 
of the umbilical cord, but they are without practical importance. 



r THE DtrEATlON OP PKKONANCT 

1. Fremalure Interrvption of Pregnancy (HietnorrJiaijfs during 
Preg^tiancy) ; Aboriwn ; Blood-MoU ; Fleshy Mole ; Prmtaivre 
Labour 

The normal course of pregnancy may be suddenly interrupted by 
some acutely acting cause. In most cases, however, material altera- 
tions of the ovum or pathological conditions of the mother give rise 
to a peculiar predisposition to abortion. Under such circumstances 
an external impetus which would otherwise bo quite ineffectual 
will suffice to cause premature uterine contractions and lead to the 
expulsion of the ovum. A distinction has therefore to be made 
between the conditions which constitute the peculiar and remote 
cause, the predisposition to abortion, and those which determine the 
occurrence of abortion. 

The tendency or predisposition to abortion may proceed either 
from the ovum or from the mother. On the part of fJie ovum every 
disease of the chorion predisposes to abortion, but by far the most 
frequent cause is the death of the foetus, the result of a variety of 
conditions. They are congenital malformations, internal diseases, 
and exceptionally injuries ; then all conditions ivhich diminish or 
entirely cut off the supply o£ nutritive material. Chronic or acute 
aniemia of the mother may prove fatal in this way by causing 
asphyxia of the emliryo, as we had the opportunity of ohaerving in 
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a case of profuse hsemorrhage in consequence of rupture of a vari- 
cose vein m a case of twin pregnancy. In febrile diseases of the 
mother the foetus may succumb to the abnormal accumulation of 
heat or to the influence of a constitutional disease as syphilis. 

We have already said that the foetus often dies, and thereby not 
only becomes the most frequent predisposing cause of abortion, but 
also determines with great certainty the premature expulsion of the 
ovum. In the absence of other changes the expulsion never occurs 
immediately upon the cessation of life, but a shorter or longer period 
afterwards in consequence of secondary changes in the ovum. These 
may be various, but essentially they act by loosening the connection 
between the ovum and uterus, and thus cause uterine contractions. 
When the foetal circulation ceases the villi of the chorion are obliterated 
and undergo fatty degeneration, so that the decidua also is involved 
in the same change. But almost always the cavity of the ovum 
collapses after the death of the foetus, and this diminution of 
the volume of the oviun only fails to occur when dropsy 
or tumours of the ovum (hydramnios and myxoma chorii) are the 
causes of the death of the foetus. In the other cases the diminution 
of the volume of the ovum is followed by a change in the connec- 
tion between the circumference of the ovum and the wall of the 
uterus, so that the villi of the chorion are drawn out of the maternal 
blood-vessels. A solution of continuity takes place, and gives rise to 
hflsmorrhage from the over-filled maternal vessels into the cavity of 
the uterus, which now is under an altered pressure. The haemor- 
rhage into and between the membranes is still more considerable 
when, as often occurs in the first months of gestation, the mem- 
branes rupture, and the liquor amnii and foetus are expelled, whilst 
the empty ovum remains a still longer time within the uterus. These 
hflsmorrhages are one of the most frequent sequences of the death 
of the foetus. We shall have to speak afterwards of the anatomical 
changes caused by the varying seat of the haemorrhage and by the 
metamorphosis of the effused blood. 

On the part of the mother the abnormal conditions which pre- 
dispose to abortion are anomalies of the decidua ; a too scanty deve- 
lopment or atrophy of the mucous membrane has only a pernicious 
influence on the growth of the ovum when the process takes place 
at its periphery, that is, if the decidua serotina or reflexa is impli- 
cated. 

When the decidua serotina is not sufficiently developed an abnor- 
mally small placenta is formed. This in itseK does not exert a 
noxious influence on the growth of the ovum, but it becomes of 
importance when the decidua reflexa also happens to be less deve- 
loped than normal. If the latter membrane is either too soft and 
thin, or if its proliferations have not covered the ovum at all, or 
only imperfectl}', the ovum may, partly by its own gravity, partly by 
premature uterine contractions, be forced towards the internal os, 
and occasionally also into the cervix. The ovum, then covered only 
by the chorion, hangs by a long drawn-out pedicle, formed by the 
uterine glands of the decidua serotina, or it is entirely separated 
from its place of insertion, and hangs by a pedicle formed by the 
decidua reflexa. 

The changes in the decidua vera cause either the death of 
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the fcetus or give rise to primary apopleaiea iK-tween the n 

and are in this way chiefly concerned in the induction of abortion. 

Aratfl endometritifl ia especially apt to give rise to apoplexy. 

Besides the changes in the mueons taerabrane there are other 
pathological conditions of the uterus which eaady induce abortion, 
and which have been mentjooed previouely. 

0£ the ehangea in the position of the uterus the chief are retro- 
fiesion and prolapsus. AnteEexion alone is not a direct cause of 
abortion, but if it occurs it is usually due to the chronic metritis 
with which the anteflexion is complicated, Metritis itself is deci- 
dedly a frequent cause of abortion, as are also new formations ot the 
uterus (fibroid and carcinoma) and other conditions, by which the 
enhu^euient of the uterus is impeded, as large tumours of the 
abdomen, exudations enveloping the uterus, &c. 

There can be no doubt that, independently of these demonstrable 
pathological conditions of the maternal organism, some indivi- 
duals are of such an irritable constitution that they have a peculiar 
predisposition to abortion. In virtue of which, even when the ovum 
and the maternal organs of generation are healthy, incidents, such as 
aUght bodily or mental excitement, which are home without any bad 
consequences by the great majority of women, cause a prematiuw 
interruption of pregnancy. In those individuals the motor nerves 
of the uterus react on stimuh which are commonly quite powerless. 

Though pathological conditions of the ovum frequently predispose 
to abortion, it rarely happens that they determine its immediate 
occurrence. On the side of the ovum rupture of the membranes 
and evacuation of the liquor amnii constitute the sole cause of >ui 
immediate iDtemiption to gestation ; here the effect is very precise, 
and the more so the farther pregnancy has advanced. 

Far more frequently the direct causes of abortion proceed from 
the maternal organism, and the chief agent is the anomaly in the 
quantity of blood in the gravid organ. 

■ It ia doubtful whether hypereemia of the gravid uterus without 
rupture of the vessels can cause uterine contractions by irritating 
the nerve-fibres. So much is certain, that hypenemia greatly 
favours htemorrhage, and that this, if at all considerable, leads to 
uterine contractions by solving the connection between the ovum and 
the uterus. Every condition, therefore, which leads to a hyperoaraia 
of the uterua may be the starting-point of an abortion. 

Thus, general plethora alone suffices to produce hDcmorrhage 
from the greatly proliferating mucous membrane, and acute diseases 
of the mother attended by a more considerable febrile disturbance 
ra,u6e lacerations of the decidual vessels. All those conditions which 
cause active congestion of the genital organs act in the same way, 
such as inflammation of these organs, too frequent and too excited 
coitus, hot footbaths, greatly exciting pleasures or reading, and 
spirituous drinks. Then, again, those conditions which i-anse pas- 
sive congestions, riz. change in the position of the uterus, diseases 
of the heart, lungs, and liver, &c. The cases in which vessels are 
directly torn by injuries are very rare ; it more frequently happens 
that concussions of the body from a fall or a jump, even from vio- 
lent coughing, sneezing, or vomiting, cause lacerationa of the vessels 
of the decidua. 



DISEASES OF THE OVUM 147 

It can also be experinientallj sliowii that oontractions are pro- 
duced bj intense aneemia of the uterus. And althougb chlorosis 
and aneemia, resulting from various kinds of cachexia, rarely 
have that direct influence, yet pregnancy is easily interrupted by a 
general and sudden loss of blood. It is in this way, probably, that 
ihe action of ergot of rye can be explained by causing oontractions 
of the arterial trails, wluch are followed by an acute aneemia. 

Contractions of the unstriped muscular fibres of the uterus can 
also be caused by irritations acting directly on the nerves. Thus, 
the uterine nerves may be irritated as by friction of the organ 
through the abdominal walls. Premature delivery in consequence 
of too great distension of the uterus, especially in twins and hydram- 
nios, is, perhaps, due to this cause ; or sympathetic fibres of other 
nerve-centres may be excited by reflex action, and thus the activity of 
the uterine nerves be aroused. Thus, irritation of the vagina, vulva, 
and mammffi very frequently causes contractions of the uterus. It 
is as yet unknown in what way mental emotions, especially fright, 
cause uterine contractions (paralysis of the spinal icliibitory 
nerves?). 

The causes of abortion are to be distinguished into — (1) the pre- 
disposing, or those which prepare the ground, so to speak, and 
(2) the determining causes, those which induce abortion. Although 
this distinction is of the greatest importance in practice, yet these 
two causes cannot be recognised and distinguished in every case. 

Where a predisposition exists, e, g, the presence of a dead foetus, 
and degeneration of the decidua has already somewhat advanced, it 
may gradually go on to the production of uterine contractions 
without an acute cause being demonstrable, and, on the other hand, 
some determining cause, as particularly haemorrhage into the mem- 
branes or direct irritation of sympathetic nerve-fibres, may induce 
abortion even under quite normal conditions. 

Amongst the causes of abortion haemorrhage has been said to be 
the most prevalent, and in cases where bleeding has not previously 
taken place it always attends the act of abortion. Of course, in a 
given case it may be very difficult to trace with accuracy the con- 
nection between the death of the foetus and apoplectic effusions into 
the membranes. The death of the foetus may give rise to haemorrhage, 
which either immediately induces abortion or which first produces 
changes in the ovum, which in their turn lead to abortion, so that it is 
either caused or attended by haemorrhage. But a primary bleeding 
into the membranes may so much interfere with the nutrition of the 
foetus that death follows. Death of the foetus, then, is the conse- 
quence of the haemorrhage, and the dead foetus may again give rise 
to haemorrhage. It may therefore be extremely difficult or impossible 
to determine the succession and causation of the changes observed 
in an ovum. What renders this still more difficult is that nothing 
definite is known as to the time which is required for the various 
changes usually undergone by the foetus. This much is certain, 
that a varying length of time is required for the various changes 
in foetuses of different periods of gestation. It thus becomes extremely 
difficult to say from the changes how long the foetus has been 
dead. 

Similar difficulties are met with in determining the age of haemor- 
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rliag:tc effusions. Quite reccat effusions can be easily distinguialied 
from older oats, and these again from very old ones, but it ia 
impoaaiblt) to determine, from the metamorphosia of the effu- 
sions themselves, the time when an apparently older htemorrhage 
has taken plat*. Quite recent effiuaiona are fluid, an older ona 
ia coagulated, almost black, and firmly adherent between and to the 
membranes. Aft«r a still longer period the copula become dis- 
coloured, and assume a light reddish coriaceoua appearance. 

The seat of the htemorrhage may also vary greatly. The blood 
(with the very rare exceptions already mentioned) ia always derived 
from the matomal vessels. 

If the entire decidua vera be expelled its uterine surface is always 
covered with fresh blood, and frequently old, blaek, or even dis- 
coloured coagula are found. Within the tissue of the decidua vera 
itself small apoplectic centres are sometimes seen, and this is espe- 
cially the case when the decidua is more than usually developed. 

When the eitravasations of blood into the decidua vera are more 
copious they completely destroy it, and are efBuaed between the vera 
and reflexa. Before the decidua serotdna can become the seat of 
the htemorrhage, the fold which forma the vera and reflexa has to 
be broken through. Blood may also be effused between the reflexa 
and the chorion. The effusion haa then either to rupture the refleza, 
or, when derived from the placental insertion, to extend thence along 
the chorion, separating it &onithe decidua rcBexa. 

These extravasationa of blood occur very frequently and unless 
the effusion has been very slight, give the ovum a characteristic 
appearance. The chorion and amnion are pushed inwards, fo rmin g 
thick projections (Velpeau's bosteltires). On section they are seen 
to be formed by coagula of blood, which are either receipt and black or 
older and discoloured. Aa long as the ovum remains healthy the 
pressure under which the extravasation of blood takes place hardly 
Buf&ees to narrow the amniotic cavity. Probably these projections 
form after the rupture of the membranes, or at least when, ^fcer the 
death of the fcetua, the ovum haa collapsed. In such ova (which 
were formerly called blood-moles when the estravasation of blood 
was still recent, and ffesh-moles when older and of a colour like 
liver) the fcetas is usually fouud atrophied, or has entirely disap- 
peared, either hy maceration and reabsorption or in consequence of 
premature expulsion. 

It is exceptional for the chorion to be ruptured by the extravasa- 
tion of blood, so that it is separated from the amnion for any distance. 
Even the amnion may be ruptured, and btemorrhagic effusions of 
various kinds are found within the cavity of the ovum. 

The period of gestation is also of imi)ortance vrith regard to the 
place where the blood is extravasated. After the formation of the 
pkceuta this is by preference the aeat of the heBmorrhage, whilst at 
the commencement of pregnancy it takes place with equal frequency 
in the whole circumference of the ovum. 

The quantity of blood effused necessary to produce immediately 
contractions of the uterus varies greatly. Here also the time of 
pregnancy has a great influence, for at an earlier period a slight 
extravasation of blood may be followed by expulsion o£ the ovum, 
whilst at a later period and under favorable conditions a compara- 
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tiyely profuse loss of blood may be well borne. The consequence of 
the hemorrhage materiallj depends upon the state of the ovum, 
whether this is healthy or not. The ovum having collapsed after the 
death of the foetus, very considerable loss of blood may well be 
borne for some time, but all large hsemorrhages, whilst the ovum is 
healthy, as a rule cause an immediate interruption to pregnancy. 
Hemorrhage which is not too profuse may remain without en- 
dangering the life of the f cetus or interfering with the course of 
pregnancy* Especially when the source of the hsemorrhage is close 
to Volq internal os uteri so that the blood can flow out of it, and one 
flooding during gestation may pass by without any noxious con- 
sequence. When the seat of the bleeding is farther from the os the 
effused blood undergoes the usual changes which can be recognised 
in the mature ovum. 

An important question to decide is, at what time, after the proper 
cause of abortion nas begun to act, the actual expulsion of the ovum 
takes place ? This time varies, greatly. It has already been said 
that some causes are followed by immediate expulsion ; after others 
days, weeks, and even months may elapse. Often a long time 
elapses when the death of the foetus has been the cause of the inter- 
ruption of pregnancy. As a rule the foetus is then found in a pecu- 
lia3r condition of maceration, which will be afterwards described ; 
it is only in rare cases that the embryo which died during gesta- 
tion retains a fresh appearance. Should the death of the embryo 
occur at a very early period of gestation the ovum may continue 
to be nourished. Such nutrition of the foetal placenta also is 
effected through the decidua serotina by osmosis. The placenta 
is then foimd to be more developed than corresponds to the foetus, 
which may be still in the ovtun or have been expelled a long time 
previous^. The placenta is by no means putrid ; it looks quite 
fresh, and differs from a healtiiy placenta only by the strikingly 
pale colour of the villi and by its somewhat firmer consistence. If 
the placenta grows in the way just described, the ovum may for 
months be carried in the uterus without a trace of a fetid dis- 
charge. 

Abortion must be frequent, although for obvious reasons no accu- 
rate statistics on the subject can be given. Hegar, who has extensively 
studied the pathology of the ovum, is of opinion that to eight or ten 
births at term there is one abortion in the first months of preg- 
nancy, and this frequency is hardly over-estimated. Experience 
also shows that, without demonstrable general causes, abortions 
occur at times in large numbers. Pluriparse abort far more fre- 
auently than primipane (twenty-three pluripoMB to three primipane) ; 
this is probably dependent on the far more frequent occurrence of 
endometritis, chronic metritis, and change of position of the uterus 
inpluriparsB. 

The commencement of abortion is, as a rule, indicated by a loss 
of blood. This usually commences, without preceding symptoms, 
with a few drops of blood, or at once with a larger quantity. In 
the first months of pregnancy there are usually no distinct labour- 
pains, but only a dull pain in the hypogastrium. Gradually the 
cervix dilates, and as soon as it allows a finger to pass the tip of the 
ovum is alreaidy felt within it. The internal os is the first to open, 
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the ovum ia puahpd ioto it, and thua tbe ceirix is more and more 
dilated. Bleeding may hereby become very profuse, QraduallT 
the oTum ia pushed through the external oa ; it then falls into tlie 
vagina, and is finnUy expelled by the latter. The decidua comes away 
with the ovnm either aa a whole or in shreda, or it is at first retained 
within the uterua and expelled some days afterwards. If only a ] 
portion of the ovum ia expeUed, which fre(|uently occurs in the third , 
or fourth month, the remainder contained within the uterua may 
give rise to obstinate haemorrhage. The haemorrhage is the more 
profuse the lai^er the portion of the ovum remaining in the uterua, 
but its complete expulaion ia more easily effected. 

The interruption of pregnancy by the expulaion of the ovum is 
called an abortion when it occura at a time wheal the fcetus ia as yet 
unable lo hve outside the uterus, hut a premature hirth when the 
foetus has acquired auch a degree of development that it ia able to 
live independently. There is, however, no accurately defined hmit 
between the two. Usually the twenty-eighth week is considered 
that limit, and this is correct so far, as it is certainly eitremly 
rare that fcetuses bom at an earlier period are kept alive, whilit 
the majority of those bom immediately after the twenty-eighth 
week also ^e, and are kept alive only under eapecially favorable 
circumstances. 

Within the first three months the ovum is usually expelled intact, I 
without laceration of the amnion. Sometimes, however, it bursts at 
the commencement of the abortion, the aa yet amall embiyo escapes I 
unnoticed with a amall quantily of liquor amnii, and later the emjity | 
ovum is expelled separately. From the third month the placental ' 
developes distinctly, and about the fourth month the usual pro 
is that the membranes present and mpture, then the embryo ia 
bom, and that afterwards the placenta ia expelled with the mem- 
branes. The farther jiregnanoy has advancrf the more the expul- 
sion of the ovum reaembles a normal birth. It is only requisite to 
mention that, although in premature birtba head presenbitions are 
still the most prevaleut, yet the frequency of pelvic and transverse 
presentations considerably increasea, and the mo 
gestation is interrupted. 

The diagnosis of abortion i 
fully observed. But wheu i 
toma except htemorrhage ar 
difBcult. 

It may often be difficult to attribute hsemorrhage from the uterus 
in the earliest period of gestation to pregnancy; and in the first 
month, especially when the menses have not yet ceased, this may be 
quite impossible. However, abortion at that time is very rarely ob- 
served, because the very yonag ovum passes away unnoticed with the ' 
slight haemorrhage, and the bleeding itself is considered the returning 
catamenia. Hiemorrhage after the cessation of the menses must 
always be thought of as being due to abortion,and, though pregnancy 
cannot be distinctly diagnosed, treatment must be instituted as if it 
existed. 

If, however, pregnancy ia recognised it will certainly be in the 
interest of the patient if every hcemorrhage ia considered patholo- 
gical, inducing abortion, and treated as such, for we have already 
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mentioned abore that the return of the catamenia during pregnancy 
is decidedly an extremely rare occurrence. 

If the abortion has already progressed so far that the cervix is dilated 
the diagnosis is easy, since the finger can, as a rule, be introduced, and 
the tip of the oviun felt. Sometimes, howeyer, it may be difficult to 
distinjguish it from a polypus, and it may even be impossible tmtil 
after Uie expidsion of the tumour. This is especially the case when 
the OYum has preyiously ruptured, and when the thickened membranes 
enveloped in ooagula of blood are felt in the cervix (there being no 
fluctuation in the cavity of the ovum), and when on account of pre- 
vious hsemorrhages the history of the case is tmreliable. 

From an examination only once made it may also be difficult to 
decide whether the ovum is still within the uterus or whether it has 
been entirely or partially expelled. If the cervix is pervious the 
flnger can easily be introduced into the cavity of the uterus, and by 
external pressure with the other hand the uterus can be brought 
against the examining finger, and thus it can be ascertained if parts 
of the ovum are still contained in the uterus. But in impervious 
cervix an accurate diagnosis must depend upon a repeated examina- 
tion. The history only shows that clots have passed away, but 
whether they were blood or constituents of the ovum remains 
doubtful ; and the uterus also, even after the expulsion of the ovimi, 
remains enlarged. The uterine sound, cautiously used, can only 
show that there is not an intact ovum within the uterus, but it is 
useless for the distinction between coagula of blood and remains of 
the ovum. In such cases, when after repeated luemorrhage attended 
by severe lumbar pains the examination is repeated, the cervix 
will often be found pervious. Or the hsBmorrhage renders the 
tampon necessary, in consequence of which the cervix is dilated and 
the remains of the ovum expelled. 

It is important in regard to treatment to know whether the foetus' 
is alive or not. In the first months of gestation this is, as a rule, im- 
possible. Death of the foetus may be supposed in all cases where for a 
long time sero-sanguineous discharges have been met with, and 
where the constitutional changes previously mentioned exist. But 
not even this is quite reliable, and it is safest if even in such cases 
abortion is treated as if the foetus were alive. 

The prognosis is naturally distinguished into that for the foetus 
and for the mother. 

With regard to the former, it has already been said that in many 
instances abortion is caused by the death of the foetus. In all those 
cases there is, of course, no question of a prognosis. If the ovum 
is healthy, and if it is expelled in the first seven months of gesta- 
tion, the foetus is always lost, even if bom alive. What has to be 
considered is whether the expulsion can be prevented. It is an 
important point in the treatment never to give up the idea of pre- 
venting abortion as long as a part of the ovum has not already passed 
out of the external os. It happens in some cases that the ovum has 
already partly descended into the cervix, but that it is again retracted 
into the uterus, and that at the normal end of gestation a healthy 
child is bom. In the last three months of pregnancy the prognosis 
is the more favorable to the child the more the premature birth 
approaches the normal end of gestation. 
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The mother is never c ^ ^ 

may Boractimea even in the begmning of the abortion, more fre- 
quently after the expulsion of the ovum, be so considerable that 
her life ia endangered. But experience teaches that the Ltemor- 
rhage of abortion may go on to the lughest degrees of aTneniia, 
syncope, and puIselessneBs, but ia very seldom followed by death. 
As a rulo the bleeding ia stopped by the syncope. The quantity 
of blood also which a woman can lose without dangi?r to life 
varies greatly Jn different individuals. In some oases very little, 
at others enormous quantities of blood may be lost. K the expul- 
sion of the ovum has been imperfect the remains of the ovum may 
for a long time cause obstinate hceinorrhage, followed by lasting 
illness, Ichorous and putiid infection may also be the consequence 
of retained portions of the ovum. "Unless the necessary care is taken 
after abortion it is easily followed, aa in a normal birth, by inflam- 
mation and change in the position of the uterus. 

The treatment of abortion ought first of all to be prophylactde. 
All causes must be removed which primarily lead to premature ex- 
pulsion of the ovum or to the death of the fcetus. Under normal 
conditions, that is, iu healthy primipane or women who have not 
previously aborted, general dietetic rules are sufflcient. But the 
case is different with the so-called habitual abortion, that is, where 
regularly at a. fixed period of gestation abortion taVos place. No 
general rules can be given to remove this disposition to abortion. 
The actual causes must be found out. Most frequently it lies in 
local diseases of the uterus, and consequently the treatment must be 
directed to them. We must not fail to remember that syphilis, 
though latent, in one of the parents, is a very frequent cause of the 
death of the foetus, and this is especially the caso in the last months 
of gestation. This point must be inquired into, and if it ia so the 
parents should be put on a course of mercurial treatment j healthy 
children will then be bom. 

Under such circumetanees it may be necessary to keep the woman 
in the recumbent posture for weeks. In the discussion on a ease of 
the kind related by Cuthbert before the Edinburgh Obstetric Society 
the use of chlorate of potash was advocated. Simpson suggested 
that it should be administered in large doses, about fifteen grains 
three times a day. 

The first thing to be done when called to a pregnant woman suf- 
fering from hsemorrhago is to endeavour to prevent the threatening 
abortion. An exception can only be made in those cases, very rare, 
at least in, the first months of pregnancy, where the death of the 
fcetus can be recognised with certainty. Otherwise, unless the 
bleeding becomes too profuse, no active means need be employed. 
The woman ought to remain constantly in the dorsal posture, and a 
few full doses of tincture of opium should be given by mouth or 
rectum. The recumbent posture should be maintained for some 
days after the hmmorrhage has ceased. Even if the cervix is already 
dilated, and the ovum felt penetrating into it, the hope of stopping 
the abortion must not be given up. Here, also, if the hiemorrhage 
is not too profuse, the treatment just mentioned may be employed. 
It undoubtedly occurs that the cervix closes again, and that the 
embryo is carried to the normal end of gestation. 
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Other treatment is necessary in those cases where profuse 
hemorrhage threatens the life of the mother. Then no 
time must be lost in employing imcertain and mostly ineffectual 
remedies, such as mineral acids and ergot internally, and vinegar 
and cold water applications to the abdomen, but immediately the 
tampon should be applied to the vagina. (Injections also of cold 
water against the cervix are not very certain.) Amongst the various 
kinds of tampon that is the best which is sure to stop the hemor- 
rhage without exciting too much uterine action. The caoutchouc 
tampon can therefore not be recommended, because it does not stop 
the hsBmorrhage with certainty if only moderately filled, whilst by 
great distension it causes severe pains and uterine contractions. 
The haemorrhage is most certainly stopped by pieces of lint which 
are pressed against the bleeding spot. They firmly adhere to it, 
and thus prevent any further bleeding. It is therefore unnecessary 
to fill up the whole vagina, and often a small tampon suffices to 
stop the most abundant hsemorrhage. We have always had the 
best results from the following very easy way of applying the 
tampon : — ^A speculum as wide as possible is introduced into the 
vagina, so as to get a full view of the bleeding cervix. Then a large 
piece of lint is evenly placed over the external opening of the 
speculum, and upon it other and smaller pieces of lint are placed so 
as to fill up the speculum to the bottom. Whilst the tampon is 
pressed against the cervix with a long rod the speciQum is with- 
orawn over it. There remains then within the vagina a closely 
packed tan^n, contained in a sac of lint of about the thickness of 
the speculum. If a speculum is not at hand single pieces of ,lint 
must be pressed against the bleeding cervix. A tampon also so 
constructed renders good services ; it is, however, more inconvenient 
to remove, since each piece has to be withdrawn singly from the 
vagina. After the removal of the tampon it can easily be seen that 
it very effectually stops the hemorrhage, for only at the spot which 
was pressed against the cervix is a coagulum of blood found, whilst 
the rest of the tampon is moistened by serum only. On the removal 
of the tampon after six to twenty -four hours, according to the 
strength of the contractions of the uterus (it cannot remain too long 
in the vagina without producing a disagreeable odour), the ovum is 
frequently foimd expelled from the uterus and situated behind the 
tampon. If the ovum have not advanced, and the bleeding per- 
sist, the tampon must be renewed. Even after the application of 
the tampon all hope of stopping abortion need not be given up. 
The method of using the tampon just described by no means always 
increases uterine action; it occasionally happens that after its 
removal the hemorrhage ceases, the os uteri is again somewhat 
contracted, or at least not more dilated, and pregnancy takes its 
n(»rmal course without further disturbance. 

When the greater part of the ovum is f oimd to be in the cervix 
it may be removed provided that this can easily be done without 
lacerating it. To effect this the uterus is fixed from outside ; one 
or two fingers are introduced into the cervix at the side of the ovum, 
and this is then withdrawn. When the ovum is too high up, so as 
to render the removal difficult, the attempt must be given up, for 
eveiy care must be taken that portions of the ovum be not left 
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bebmd in the uterus. Instead of making further attempts at ex- 
traction it is preferable to employ the tampon immediately. A few 
hours afterwards the ovum will be found ejpelled as a whole, and 
situated behind the tampon. Huning recommends for the removal 
of the ovum the compression of the uterus hj combined manJpula^ 
ttons. When, as is usually the case, the uterus hes somewhat ante- 
fleicd, two fingers of the one hand are brought into the anterior 
vault of the vagina, and there placed against the body of the nterna, 
whilst the othyr hand presses from outside upon the posterior wall 
of the uterus. Or the contents of the uterus may he pressed out, 
when the oi^on is pressed from outside against the posterior wall of 
the symphysis. When the uterus is retrofleied the fingers intro- 
duced into the vagina are brought into the posterior vault. This 
method of expulsion succeeds easily and perfectly. 

Portions of the ovum retained within the uterus can be removed 
only with difficulty, especially when a long time has elapsed since 
the abortion. If the cervix is not yet pervious for one fa»ger, it is 
to be dilated by a sponge or laminaria tent. If the cervix is per- 
vious the uterus is fixed from the outside and the index and the 
first two finders introduced into the vagina (the introduction of the 
whole hand is unnecessary when the uterus is well fixed from the 
outside). If the portions are loosely adherent in the cavity of the 
uterus they are in this way very easily removed by introducing two 
fingers. If this does not succeed they must be extracted by means 
of long forceps. The forceps are introduced along the fingers, the 
uterus being fixed by an assistant. 

After the complete removal of the ovum the hcemorrhage usually 
stops spontaneously or by friction of the fundus or injections of cold 
water. In other cases, when luemorrhage continues, if the abortion 
has occurred in the early months, a loss of blood equal in volume to 
the expelled ovum can he borne without danger by the woman. We 
may plug the vagina, and by it the neceasaiy contraction of the 
uterus will also be obtained. When the uterus has been more dis- 
tended, so that it can contain a greater quantity of blood, the use of 
the tampon is inadmissible, since by it the hemorrhage would cmly 
he converted into an internal one. The treatment is here the same 
as in the period of the afterbirth in normal parturition. 

When the abortion and the attending luemorrhage are over, the 
patient, even if she feels perfectly well, is to be treated as a par- 
turient woman. For some time she must lie still, else infiammation 
and change in the position of the uterus will be the consequence. 

If the ovum was putrefied or decomposing shreds of the decidua 
are found, injections of tepid water or infusion of chamomile should 
be used two or three times daily. 

It is well that the medical attendant himself should attend to this, 
for nurses often only inject into the vagina. 

2. Abnormally Long Duration of Pregnancij {Partut Serotinna). 

Those cases in which a fcetus situated outside the uterus or within 
on atrophied comu, and being encapsuled, is converted into a lithope- 
dion, or gradually putrefies, and ia thus retained within the abdomen 
an abuormalty long time, cannot be reckoned amongst those of an 
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abnormal duration of pregnancy ; for such a fcctus is considered a 
foreign body enclosed within the cayity of the abdomen. Nor do 
those cases properly belong to this category where a degenerated 
ovum continues to develop within the uterus beyond the duration 
of pregnancy, or where a foetus contained within the uterus has not 
been expelled, but imdergoes a similar change to that in a foetus 
situated outside the uterus and retained in the abdomen. 

We shall only speak of those cases where an intra-uterine foetus 
is bom after an abnormally long time, either alive or only recently 
dead. 

The cases of this kind which in the course of time have been 
made known are comparatively valueless, because the normal 
duration of gestation in the human female is undoubtedly subject 
to great variations, and the calculation is in almost all cases of 
pr^nancy not very accurate. 

For from the calculation alone, and not the appearance of the 
child, can a late birth be decided. It is known from experience that 
the siie, weight, and the whole development greatly varies in 
children at term, and, on the other hand, some children who from 
calculation have expressly been stated to have been bom very late 
are said to have been small, whilst others, on the contrary, 
have been, if accurately weighed, fourteen pounds in weight. The 
closure of the sutures, the small fontanelles, the strong voice, and 
the long hairs, are of little importance for the present, for sometimes 
small (^Idren, even those not quite at term, have all these signs, 
and, on the contrary, the strongest children may have remarkably 
wide sutures and large fontanelles. 

A late birth can only be decided from a calculation of the term of 
gestation. It has abmdy been stated that the birth takes place, on 
an average, 278 days after the last menstruation. Whilst gestation 
prolonged for some days is quite a common occurrence, cases where 
birth occurred 300 days or later after the last catamenia are, at any 
rate, very rare ; they only are correctly called " late births." 

From analogies in the animal kingdom we may conclude that 
such cases occur (the duration of gestation in the cow is, on an 
average, 282 days, and may exceptionally be prolonged to 321 days) ; 
and this is confirmed by a number of accurate observations ; but 
their frequency must not be overrated, and only after mature con- 
sideration of all the conditions respecting it can such a case be 
pronounced a late birth. 
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mole vesical. Runs, 1827; Deutsch, Weimar, 1828. — Mikscbik, Zeitscbr. d. Ges. 
d. Wiener Aerzte, July to Sept., 1845. — H. Miiller, Abb. liber den Bau der Molen. 
Wureburg, 1847.— Gierse, Verb. d. Ges. f. Geburtsb. in Berlin, 1847, H. 2, p. 126. 
— Mettenheiroer, Miiller's Archiv, 1850, p. 417, T. IX u. X. — G. Braun, Wiener 
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CHAPTEE in. 
APPENDIX. 

A. — THB DEATH OF THE FCETUS DUBINO PBEOKANCT. 

The causes of the death of the foetus in the uterus are very 
various, and have already been mentioned in the chapter on abortion. 
They are constitutional diseases of the mother, diseases of the 
uterus, of the membranes, and lastly of the f cetus itself. If the 
foetus dies very early it is soaked in the liquor amnii, softened^ and 
may be entirely reabsorbed. The cavity of the amnion then con- 
tains the cloudy, turbid serum, and sometimes the remains of the 
tunbilical cord. If the foetus (at the time of death) was somewhat 
older, it is found to be soft and pulpy. At a still later period it 
imdergoes a peculiar transformation. The foetus is then commonly 
said to be putrid (todtfavT), but this condition is best considered a 
kind of maceration. The whole body is softened ; if placed for 
some time upon an even surface it is found quite flattened at those 
parts of the body on which it rested. The flaccid abdomen falls to 
one side. The foetus has not properly a putrid smell, but is of a 
peculiar, stale, sweetish, disagreeable odour. The epidermis is 
raised in large patches, especially on the abdomen and the face, 
and the reddish-brown corium is denuded at those places. The 
imibilical cord is withered, discoloured, and reddish-brown from 
the diffusion of the blood. The cranial bones are loose, the skin of 
the head withered, flaccid, and too large for it. The sutxires 
between the cranial bones are loosened, easily movable, or the bones 
are entirely separated, and contained in the integuments as within 
a sac. The internal organs are variously altered. The brain is 
mostly changed. It is converted into a reddish-brown pulp, in 
which formed material can no longer be recognised. 

The muscles and connective tissue preserve their external shape ; 
the transverse strise of the muscles are frequently distinctly recog- 
nisable, although the primitive fibrils are filled with a finely 
granular fat. Of the organs contained in the thoracic and ab- 
dominal cavities, the latter of which contains, as a rule, bloody 
serous transudations, the liver is most of all altered. The cells are 
disintegrated, and their membrane contains only finely granular 
fatty detritus and pigment. The uterus, and lastly the lungs, are 
most perfectly preserved, and the latter can still be distended. In 
all the organs the blood has disappeared from the vessels and be- 
come suffused into the surrounding tissues. All the organs show a 
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flnelj granular opacity of their parenchyma, and Teiy commonly 
alao cryBtflUine fat and pigment. Sometimea crystals of margarin 
and cLolesterin accumuk,tc in such hxge luaases that some partly 
well-preserved organs are covered by a whitisli grey pulp, aud tliia 
condition ia called "lipoid metamorpbosU " (Buhl). 

If one of twins dies at an early period it may be so much flattened 
by the pressure of the other growing ovum that it presents a layer 
as thin as a sheet of paper (fcetus papyraceus). 

Erporienco does not as yet enable us to determine with any 
certainty from the changes of the fcetus the time which has 
elapsed since its death. From causes with which we are unac- 
quainted the changes appear to progress with varying degrees of 
rapidity. Sometimes a fcetus, which, on the examination of the 
woman a short time before, showed undoubted signs of life ia 
expelled in a high degree of maceration ; at other times one which 
has been dead for weeks is expelled comparatively little altered. 
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The fcetus continues to live for a very abort time after the death 
of the mother. Every legislation, therefore, commands that on 
the death of the mother, if the presumption is in favour of the 
fcetus being aUve, means are to be employed to save it by the 
Cesarean section, that is, by opening the abdominal cavity and the 
Titerua, and by extracting the fcetus through that opening. But the 
greatest obstacle lies in the uncertainty of the actual death of 
the mother. For the 'surest sign of death is putrefaction, 
and if this is waited for the fcetus is in the mean time certainly 
dead ; but if the death of the mother ia not certain there is great 
risk in performing the very dangerous operation of Caesarean section 
on a woman who ia only apparently d<.4d. Children extracted tea 
minutes after the death of the mother are only very exceptionally 
kept alive. After the actual death o£ the mother the fcetua aoon 
Ijecomes asphyxiated, and this takes place the more rapidly the more 
mature the foetus ia. The foetal heart may continue to act for some 
time, even after asphyxia has set in, and as long as the action con- 
tinues there ia atill hope of keeping the extracted child alive by means 
of suitable treatment. It ia therefore not impossible to save a child 
a quarter of an hour or even somewhat longer after tho death of the 
mother. 

Reported cases where a living child had been extracted hours 
after the death of the mother are, if worthy of credit at all, those 
of apparent death. After accidents which are undoubtedly followed 
by the death of the mother it is easiest to save the child by the 
Giesarean section rapidly performed. Even if the death of the 
mother ia beyond doubt, the operation and the succeeding dressings 
are to be maJle lege artis. 

Lileraiure.—ReuihtTAt, Der Eni(erachTiitt an rodten. D. i, Tublngm, 1829, — 
H?yiHBnn, Ilie Entbindung leUtaer Sehwangprer, tm. CoblcDi, 1832.— Liiijfe, 
Cfl«p«r'. Woch,, lan. No. 23— 36.— Scbwan, M. f. G., B. 18, Soppl., p. liJl — 
E. A. Meissner, M. f. O.. B. 20, p. 40.— Ferber. Schmidt'! Jiihrb, 1863, B. 117 
p. 179. (R«r«rut iiber die Vorh. d. Fiu:BVr AiMtlemie.) 



PART VI 

GENERAL PATHOLOGY AND THERAPEUTICS 

OP PARTURITION 



It has already been mentioned in the physiology of parturition 
that the favorable mechanism of labour essentially depends upon 
two factors. They are (1) the due activity of the expelling forces ; 
and (2) that the obstacles opposed to the forces are normal. 

These two factors may overstep the normal limits in two direc- 
tions. The expelling forces may be too strong or too feeble, and 
the obstacle too gpreat or too small. Under proper supervision of 
labour even very strong expelling forces have no other effect than 
to terminate rapidly the act of parturition, whilst a very slight 
obstacle under the same conditions facilitates it without exerting 
any harmful influence. 

The pathology of parturition, therefore, is formed (1) by dis- 
turbances produced by too feeble pains ; and (2) by those produced 
by a too great obstacle. To these may be added a third pathological 
factor, which includes those accidents which do not interfere with 
the mechanism of labour itself, yet exert an unfavorable influence 
upon the mother or the child or upon both. 

The resistance opposed to the expelling forces is determined by 
the relation of the object to be expelled — that is, the presenting part 
of the foetus — to the parturient passages. Consequently a too great 
resistance may be due either to abnormal conditions of the partu- 
rient passages or of the child. 

We have, then, the following scheme for the pathology of parturi- 
tion: 

I. Too feeble action of the expelling forces. 
il. Too great obstacles. These may be caused either by — 

1. The too great resistance of the parturient passages, 

either of — 

a. The soft parts ; or, 
h. The hard parts. 

2. Anomalies of the ovum, which, as a rule, depend on — 

a. The anomalous condition of the foetus. These are — 

n. Too great a development ; 

fl. Abnormal position and attitude ; 
6. abnormal conation of the foetal appendages. 
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in. Dangerous accidents, whicli do not interfere with the mo- 
chaniam of parturition. They are chiefly — 

1. ProHBOre upon the umbilical cord when prohipsed. 

2. Laceration of the parturient paaaages. 

3. Hiemorrhage. 

4. Inversion of the uterus (in the aiterbirth period). 

5. Eclampsia. 

The treatment is in general on the Bame principles as in other 
branches of medicine. Careful attention is to be paid to prophy. 
lactic measures in order to avoid dangerous accidents. Anomalies 
of the expelling forces are chiefly prevented by a proper dietetic 
auperrieion during pregnancy, occasionally aaaisted by suitable 
therapeutic measures, for primary weakness of pains rarely occurs 
in women who at term are in perfect health. Too great reaistance 
on the part of the soft parturient passages can during pregnancy be 
prevented by emollient warm injections. More successful still are 
prophylactic measures in contraction of the hard parts of the 
matenial passages. For although the origin of pelvic distortion be 
rarely and only in a slight degree imder control, there is a valuable 
remedy in the induction of premature labour at a time when the 
disproportion between the head and the pelvis does not exist at all 
or only in a slight degree. Prophylactic measures in regard t« some 
of the disturl^nceH of partiirition will be mentioned in the special 
pathology. 

Of the means at our disposal to remove existing disturbances and 
limit at least their unfavorable influences, the mildest, if of the same 
efficacy, ought to be preferred. Thus, no powerful or dangerous 
measure should be taken if there is reason to expect the same result 
from a milder one. If, c. g., the head has deviated from the pelvic 
inlet it should not be replaced by introducing the hand into the 
parturient canal if the altered position of the woman or external 
pressure will do the same. But, on the other hand, no valuable 
time is to be lost hy employing mild or inefficient measures when 
more powerful ones, if immediately used, would have the desired 
effect, and which used after the mild ones have been tried come 
too late. 

The obstetrician has also the whole list of remedies used in 
internal medicine at his disposal. Exceptionally only very important 
results are obtained by internal remedies ; occasionally, however, 
they may prove very useful. Thus, in eclampsia parturicntiura mea* 
eures purely obstetrical have only a noxious mfluence upon the 
disease, wbUst complete narcotism cures it with absolute certainly. 

The measures most frequently applied and most efficacious ara 
operations more or less peculiar to midwifciy. They are required 
by the peculiar conditions met with during parturition, which con- 
dltious differ widely from any other known state, and are seldom 
employed except in the treaiment of diseases of women. Thus, the 
forceps may be very usefully employed in the treatmfot of large 
jKilypi, and the art^cial dilatation of the os uteri is as often prac- 
tised in diseases of women as in midwifery. 

Obstetric operations are performed partly with the imarmed hand 
and partly by means of surgical or peculiar obstetrical instruments. 
It has here to be remarked that the hand is the most perfect instm- 
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ment, and that in all cases in wluch the unarmed hand suffices 
instruments are to be banished. 

Some operations, however, can only be performed by means of 
instruments, and it is necessary that the obstetrician Se provided 
with them and caxij them with him when called to a case. It is 
best to carry them in a leather bag, which is capable of containing 
also a few necessary drugs. 

Besides a stethoscope, a male silver catheter (for a female 
catheter is insufficient in difficult cases), a pointed and a probe- 
pointed bistoury, a needle-holder, needles and sutures, every ob- 
stetric bag should contain the following instruments : 

A pair of forceps of medium size. 

A few elastic catheters of not more than 3*5 mm. diameter (for 
the treatment of asphyxia neonatorum), a few colpeurynters of 
caoutchouc to be used as tampons, with a suitable syringe, which 
can also be used as a uterine syringe. 

Two slings for turning. ^ ^ 

A sdssor-shaped perforator. 

A slightly bent and strong pair of Siebold's scissors. 

Other instruments will usefully find a place in the obstetric bag, 
particularly when the case is somewhat distant from the residence of 
the accoucheur. They are — 

A cephalotribe. 

A blunt and half-blimt crotchet. 

A pair of bone forceps. 

A Braun's hook. 

An instrument for replacing the umbilical cord. 

Also the following medicines : 

Chloroform, tincture of opium, morphia made up in doses, and 
fresh ergot of rye. 

Before we consider the special pathology of parturition we think 
it necessary to say a few words on the various methods of obstetrical 
treatment, especially the operations. They may be arranged, like 
the pathology of parturition, under three heads, so that Uiere are 
measures to be employed — 

1. When the expelling forces are too weak. 

2. When the obstacles are too great. 

3. Against dangerous accidents which do not, however, interfere 
with the mechanism of parturition. 

The treatment of the third section may be twofold. It may be 
directed against the dangerous accidents directly, or it may be 
employed to terminate delivery as rapidly as possible, in order not 
to aUow time for the dangerous occurrences to exert their injurious 
influence. 

The measures of the first class belong to the special therapeutics 
of the corresponding complications ; those of the second are 
identical with those employed in weakness of the expelling forces, 
for, in point of fact, the expelling forces are too feeble to terminate 
delivery in the short time required for the safety of the mother or 
the child. The difference does not consist in an absolute anomaly 
of the expelling forces, but only in their insufficiency in the special 
case to terminate delivery in so short a time as to escape the 
dangerous influence of the complication. It is therefore a relative 
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inaufficiencj of the expelling forces, and if their power cannot u 
sufficiently short time be increased to the neceflsary degree the 
Forces of nature must be replaced by others. 

We have therefore only to consider the first two Beetiona in the 
general obstetrical therapeutics. 

When the eipelliug forces are too feeble, the most perfect treat- 
ment is to increase their activity, for which purpose there are external 
and internal remedies. If these do not succeed in strengthening 
the pains the necessary force is to be obtained from one or more 
other sources. 

The effect of the pains consists in (I) dilating the soft parturient 

?KSsa^B, (2) expelling the fcetus, and (3) expelling the afterbirth. 
'here is only one way of replacing the triple effect of the pains, 
namely, pressure applied to the fundus uteri, the so-called "method 
of pressure." (By means of the Cesarean section, by which a 
new itarturieut canal is opened, the fcetus and afterbirth are arti- 
ficially extracted, and thus the expelling forces replaced in their 
triple effect) . Pressure acts very uncertainly and slowly on the dila- 
tauou of the soft parts, somewhat lietter on the progress of the child, 
but with great certainty on the expulsion of the afterbirth. If this 
method is inapplicable, or what is more frequently the case insufficient, 
each individual effect of the expelling forces must be replaced by 
a definite operation with a view to that end. If the pains are 
unable to dilate the soft parts, artificial, manual, or instrumental 
dilatation of the os uteri is to be practised. . If the paina are inaufG- 
cient to expel the ftstus, the wanting or insufficient vU a tergo is to 
be replaced by traction applied to the presenting part of the ftetua— 
when the head present* traction is, as a rule, made by means of 
the forceps (exceptionally also when the pains are weak, after the 
head has been perforated for other reasons, by means of the cepha- 
lotribe)— when the breech presents traction is made by means of 
the bent finger or the blunt hook — when one or both feet 
present traction is made on them. In some cases, especially 
when the bead is high up and movable, the forceps cannot be 
used. Since no suitable traction can be applied to the head in any 
other way, another operation, turning by the feet, is to be performed. 
This is therefore done in order to extract by the feet. The third 
effect of the expelling forces, the expulsion of the afterbirth, can be 
replaced by artificial removal with the hand. 

All these measures have already been said to be applicable, not 
only when the pains are absolutely feeble, and consequently the 
delivery too much delayed, but also when the pains are normal and 
accideuts occur which, threatening the life of the mother or that 
of the child, urgently demand the rapid termination of labour. 
Treatment is then instituted, not because the pains are abnormal, 
but because they are insufficient to terminate labour with the rapidity 
desirable in the special case. 

We shall now consider the measures to be employed when the 
obstacles are too great, and shall begin with those caused by the 
maternal passages. 

If the obstacle is caused by the soft pari:s we shall have to employ 
the same means as when the pains are not strong enough to dilate 
the normally constituted soft parts. In this case (he soft parts only 
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are altered, Tnaniial dilatation is as a rule useless, and it must be 
performed by means of instruments. 

If the dystocia is due to too great narrowness of the hard passages 
their dilatation would be the most plausible treatment. This, of 
course, cannot be done without an operation, or only in very fax 
advanced stages of osteomalacic softening of the pelvis, at the 
stage of the disease when the bony parts have just ceased to be 
hard. The contracted pelvic outlet may also be dilated in conse- 
quence of too great mobility of the pelvic joints; this has been 
observed in the case of a kyphotic, funnel-shaped, contracted 
pelvis. Independently of these extremely rare cases, attempts have 
been made to dilate the pelvis by dividing the joint of the sym- 
physis pubis. This operation, however, though based on perfectly 
correct principles, has been entirely abandoned, because the dila- 
tation of the pelvis by symphysiotomy is only very inconsiderable, 
and attended by great dangers and serious consequences to the 
mother. 

Thus, the bony pelvis cannot be sufficiently dilated without doing 
serious harm. It is therefore necessary to lessen the disproportion 
between the pelvis and the head by diminishing the size of the 
latter. The methods by which we endeavour to attain this object 
are principally determined by this fact — ^whether the life of the child 
can possibly be saved or whether it must be sacrificed. It is evident 
that the first method, if applicable, is to be preferred. 

The diminution of the size of the child's head is usually accom- 
plished by the strong pains gradually forcing the head through the 
narrow parts of the pelvis. We may try to produce this effect in 
cases of feeble pains by an artificial increase of the uterine action ; 
this, however, rarely succeeds to a sufficient degree. Unfortunately, 
the natural process can only be imitated in extremely rare cases. 
The forceps certainly compresses the head of the child in that dia- 
meter in which it has been applied, and the compression is to a 
certain degree without harm to the child. One circumstance, how- 
ever, is adverse to the general application of the forceps for this 
purpose. In the immense majority of contracted pelves it is the 
conjugate diameter of the inlet which is shortened, and the forceps 
can only be appUed at the inlet in the transverse diaoneter. It is 
therefore inapplicable for the compression of the head contained in 
the conjugate diameter. In very rare instances, where, with suffi- 
cient length of the conjugate, the transverse diameters of the pelvis 
are too small, the forceps may occasionally be applied successfully, 
and without risk, to compress the head in that direction. Those 
cases are, however, extremely rare, and there are usually no means 
of compressing the head in^its diameter corresponding ^to the con- 
jugate. 

Another mode of treatment has been proposed to avoid the dis- 
proportion. It is to prevent the head of the chUd acquiring its 
usual size by putting the mother on a debilitating diet. This plan is 
now abandoned, since we are fully persuaded that the desired object 
is not attained by it, and that the mother is debilitated in the 
highest degree at the time of her delivery. 

The interruption of pregnancy at a time when the head has not 
yet attained its usual size and the child is viable, the induction of 
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premature labonr, is based upon sound priunples, and is therefore 
often and usefully applied in contrattionB of tJie parturient passages. 

This last- mentioned measure is only prophylaetic, aud is no 
longer applicable when the physician ia called to a parturient 
woman. Here all hope of saving the child has to be given up, and 
perforation ia the only means by which the head of the child can be 
diminished. Ordinarily this operation will be resorted to when the 
child is already dead. In some cases cephalotripsy may be practised 
for that purpose even in a pelvis with a contracted conjugate dia- 
meter. For when this instrument has been applied in the trans- 
verse diameter and screwed up, it may be, owing to its small 
pelvic carve and its smaller bIbo tJian the forceps, so turned that it, 
together with the compressed head, comes to tie witbiu the oon- 
tracted conjugate diameter. More frequently cephalotripsy is prac' 
tised when, after previous perforation, the pains (ire insufficient to 
expel the head. 

The obstacles opposed to the passage of the child may be so great 
that delivery per vias naturales is quite or at best almost impossible. 
A new way has to be opened up for the delivery of the child by 
dividing the abdominal walla and the uterus — the Ctesarean section. 

The soft parts, too, when the pains are very slight, may also 
greatly impede labour. If by this the life of the child is brought into 
imminent danger, as long as the mother is alive the Ctesarean sectiun 
wiD not be practised, because the operation is very dangerous to the 
mother and can rarely be performed in so short a time as to save 
the life of the child, which is already threatened. Matters are, 
however, quite different when, after the death of the woman, no 
special regard need be paid her, and even then it is an exce{:4iDn 
that the bfe of the child is saved. We have already spoken above 
of performing the Ctesarean section on the dead. 

Far more frequently the Cesarean section is practised in cases of 
greatly contracted pelvis. It must he practised when the child can 
neither alive nor in pieces be delivered per vios naturales. If the 
accoucheur is fully convinced that the still living child cannot pass 
through the pelvis without fatal injuries, the Ctesarean section may 
he performed to save mother and cliild. 

Anomalies of the ovum, and especially of the foetus, whilst the 
maternal passages themselves are perfectly normal, may also be the 
causes of considerable obstacle to delivery. 

Those special manipulationa required in certain anomalies of the 
fcetus or its appendages, and the treatment in diseases, malfomm- 
tions, faulty positions as prolapse of extremities of the fcetus, and 
the artificial rupture of the membranes, will be considered in the 
special pathology of parturition. 

We shall here only mention the way in which we may help in faulty 
position of the fustus. Since, as a rtde, the fcetus can only pass 
through the pelvis when the cephalic or pelvic extremity presents, 
all deviations of those parts from the inlet, as well as complete 
transverse positions, require our aid unless nature herself rectifies 
the position. 

It is evident that as long as it is possible to correct a position 
we must endeavour to do so. The position is rectified by turning 
the child so aa to make head, breech, or one or both feet present. 
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If the correction of tlie position is impossible, the child in a 
tramiTerse position cannot, as a rule, be extracted intact. The delivery 
of the mother per rias naturales is then only possible by cutting up 
the child (embryotomy). 

The following will be a classification of the general treatment of 
parturition: 

L Treatment of (absolute or relative) insufficiency of the ex- 
pelling forces. 

1. By the increase of too feeble pains — 
a, by internal remedies ; 

h, by external manipulation. 

2. By the replacement of too feeble pains — 
a, by the method of pressure ; 

by by imitating some of the effects of the pains ; 
a, artificial dilatation of the soft parts ; 
/3, extraction of the child by traction on the presenting 
part — 

1. In head presentation by means of the forceps ; 

2. In breech presentation — 
a, by one or both feet ; 
6, by the breech ; 

y, artificial removal of the afterbirth. 
IL Treatment of too great obstacles. 

1. Anomalies of the maternal passages — 
a, of the soft, by incisions ; 

h, of the hard ; 

a, with the preservation of the foetal life by induction of 

premature labour ; 
/3, without preserving the foetal lif e- 

1, by artificial abortion ; 

2, by craniotomy. 

Appendix. Opening of a new passage by the Csesarean section. 

2. Anomalies of the foetus m its faulty position. 
a, correction of the position — 

a, by turning by the head ; 
/3, „ „ the Iffeech ; 
y. „ „ the feet ; 
hf extraction of the foetus in fauliy position rendered 
possible by embryotomy. 



12 



CHAPTER I 

TREATMENT OF THE INSUFFICIENCY OP THE 

EXPELLING FORCE 

I. — Ingbeasb of Too Pebble Pains 
A. — By IiUemal Remedies 

Ebgot of rye undoubtedly occupies the foremost place amongst 
the medicines to which an influence on uterine action is attributed. 

Its action, however, upon the expulsion of the uterine contents is 
not the same as that of a normal pain. It rather causes a uniform 
persistent and rigid contraction of the uterus, uninterrupted by any 
relaxation. 

Schatz has shown by means of the tokodynamometer that after 
the use of ergot the internal uterine pressure is continuously and 
greatly increased during the intervals, and that the pains become 
more frequent but less efficient, until at last they entirely cease. 

It is known that it is just this persistent contraction which brings 
the child into danger, for during each contraction of the uterus, 
as during a normal pain, the diffusion of gases between the maternal 
and the foetal blood is not entirely stopped, but greatly limited, so 
that during a normal pain the soimds of the foetal heart are less 
frequent ; in very powerful and rapidly succeeding pains the child 
cannot recover in the short relaxation, but becomes asphyxiated 
and dies. 

This process is very similar to what takes place in the energetic 
action of ergot. By the uniform contraction of the uterus, inter- 
rupted by no pause, the diffusion of gases at the placental insertion 
is impeded, and thus asphyxia is produced. 

Besides, the unii'orm tension of the uterus does not materially 
favour either the dilatation of the maternal soft parts or the progress 
of the ovum, and therefore ergot is useless for the expulsion of the 
child and may be in some cases even dangerous to it. 

But the case is quite different in the afterbirth period. Here all 
depends upon the placenta being separated from the uterus, and 
that, immediately after the separation, the uterus should remain so 
contracted that not much blood is lost from the open vessels : the 
expulsion of the separated placenta is, as a rule, effected without 
difficulty. 

We have learnt in the " Physiology of Parturition '* that the pla- 
centa is separated from the inner surface of the uterus when the place 
of its insertion is greatlv diminished by the contraction of the uterus. 

This effect, and still more the occlusion of the open vessels, is 
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most certainlj obtained by a persistent uniform contraction of that 
organ, and this action completely corresponds to that produced by 
ergot. It is consequently indicated when there is reason to suppose 
that the uterus, after the en>tdsion of the child, will badly con- 
tract. It may be given in all those cases where the expulsion of 
the child is almost completed, but it must never be given at a 
time when labour cannot be terminated at any given moment. 

It has already been stated that ergot is harmy able to contribute 
to the expulsion of the child, and, besides, towaros the end of labour 
we have far more efficient means of acceleration. Nevertheless, 
when used in the afterbirth period it is a valuable remedy, because 
its action is rather rapid, generally causing contractions after ten 
minutes. 

The use of ergot after expulsion of the placenta, in order to stop 
or to prevent bleeding, belongs to the pathology of the lying-in 
state. It is usually given in powder in doses of from sixteen grains 
to half a drachm (one to two grammes), or it may be given as an 
infusion or decoction of one diachm to two ounces (four to sixty 
grammes), in doses of a table-spoonful. Kept for a long time it 
loses its efficacy. 

Borax and tmcture of cinnamon have also been recommended for 
their influence on the uterine action, but their efficacy appears to be 
doubtful. 

Opium deserves to be far more recommended, especially when 
feeble pains are due to great nervous excitement. Experience is 
decidedly in favour of it. After one or two doses of one grain of 
opium the effect is often extremely evident and precise, and strong 
and uniform pains follow. If the spinal sacral nerves are 
considered the inhibitory nerves of the uterus, the action of opium 
may be explained by their paralysis. This explanation can be 
only hypothetical, but this much is certain, that in many cases 
uniform and marked pains are produced by no remedy better than 
by opium. 

Chloral also appears to act in a very similar way.- Qerson da 
Ounha has given it in tardy and exhausting labours. After a few 
hours' sleep, on awakening the labour was very rapidly terminated by 
powerful pains. We have also observed that by the use of chloral in 
cases where the uterine action was very painful without being 
efficacious, the labour assumed an instantaneously rapid course, 
although the intervals between the pains had considerably increased 
in duration. 

B. — By External Manipulation 

Almost all the means, by which during pregnancy uterine action 
can prematurely be produced, may also be employed during labour 
for tne same purpose. Foremost stands the introduction of an elastic 
catheter between the uterus and ovum. The catheter thus introduced • 
produces during labour uterine contractions with the same certainty as 
it does when employed to induce abortion. The effect is especially 
evident as long as the membranes are intact, but we must agree 
with Scanzoni that this may also be the case when the liquor amnii 
has partially drained off. At any rate, as long as the membranes 
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are still intact tlie catheter deeorvea diligent application, because its 
action IB c«rtaiu BJid not injurious. 

The warm douche applied to the lower ut*riae segment is also a 
very valuable remedy. It ia specially efficacious at the com- 
moucement of the period of dilatation, and at tho same time it 
relaxes the soft parturient posEages. It will be especially useful 
in those cases where, to the despair of the relatives, the first sta^ 
of the period of dilatation is protracted, and thus, through the pre- 
mature rupture of the merabranes, the obliteration of the cijrvii 
and the dilatation of the os have to be waited for a very long 

The artificial rupture of tho membranes is in many respects an 
excellent proceeding to hasten the progress of labour, for the 
contractility of the greatly stretched uterine muscles may have 
been impaired by the membranes being overfilled with liquor 
amnii, so that efficient pains set in only after a part at least of the 
liquor amnii has drained away. 

Still more important, however, is the rupture of the membranes 
by the mechanical influence of tho expelling forces upon the pre- 
senting fcetal part. We have endeavoured to show that the intwrial 
uterine pressure before the rupture of the membranes only acts on 
the expulsion of the entire ovum, and not on the pn^ess of the 
presenting part, and that tho efficacy of the form-restitution power 
is impeded by the intact bag of waters. But if after rupture of 
the membranes the presenting head itself forms the lowest part of 
the ovum, it is, as such, moved forwards by the internal uterine 
pressure, whilst the form-restitution power expels it from the ovum. 
These two forces, acting on the expulsion of the fcetus, can develop 
their full power only after rupture of the membranes. 

From this consideration the precise effect of the rupture of the 
membranes will be understood in those cases also where the ovum 
is by no means overfilled, and the artificial rupture of the mem- 
branes therefore deserves to be considered as a principal agent in 
accelerating tardy labour. This operation may always be performed, 
though the os be only slightly dilated, when the lower uterine 
segment is firmly applied to the head. If this is not the case, on 
account of the possibility of a prolapse of the funis, the mem< 
branes can then be only ruptured when, in case of need, labour oan 
be terminated artificially. Sometimes too firm adhesions between the 
membranes and the lower uterine segment may impede the retrac- 
tion of the latter over the ovum, and only when the bag has ruptured 
can the OS together with the membranes recede over the presenting 
port. In such coses the external membranes, decidua and chorion, 
which are firmly adhering to the lower uterine segment, rupture 
within the internal os ; so that these two, together with the lower 
uterine segment, recede over the ovum, the continuity of which has 
been preserved by the amnion alone, the latter onl^ forming the pro- 
, jecting bag of waters. In the expelled ovum it is often found that 
the amniotic sac is separated to a very great extent from the inner 
surface of the chorion. 

Plugging of the vagina by means of the colpourynter is very 
useful when there is reason to fear tho premature rupture m 
the membranes, Plugging retards rupture by counter-pressure 
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against the bag of waters, and at the same time it excites uterine 
action. 

Friction of the fundus uteri may also be employed to augment 
the activity of the uterus, and it appeares especially efficacious 
either when the head of the child appears in the vulya, or in the 
afterbirth period. But since it is usefully combined with pressure, 
we shall not speak more of it here. 

Other means, such as electricity, friction, and dilatation of the os 
by means of the fingers, are far more uncertain ; moreoyer, they are 
painful, and even not without danger, so that their use is best 
entirely omitted. 

n. — The Beplacbmbnt of Too Feeblb PAnrs 

A. — By Imitating the Effect of the Paine hy the Method of Preeeure 

The method of delivering the child by pressure consists of the 
following manipulation. 

The woman lying on her back, and the operator sitting by her 
side, the uterus is brought as near as possible to the anterior abdo- 
minal waUs, and any intestinal coils which are between are gently 
pushed away. Then the fundus uteri is grasped with both hands, 
so that the thumbs are placed in front and the palms as deeply as 
possible on the posterior surface, with their idnar sides directed 
towards the pelvis. Gentle friction is gradually continued into 
strong downward pressure, which is to last from five to eight seconds^ 
and Uien gradually decrease, as in a natural pain. 

After a pause of a half to three minutes, according to the necessity 
of the case, pressure is again exerted in the same way at a different 
place, and Uiis compression repeated ten, twenty, or forty times if 
required. 

3j external pressure made in this way strong expulsive pains are 
as easily obtained as by mere friction of the fundus, and, on the other 
hand, the pressure acts in a very similar way to the contractions of the 
abdominal muscles. This method, therefore, is to be considered as 
a replacement or increase respectively of all the forces acting on the 
expulsion of the child. Generally tins method is to be applied when 
the expelling forces are abnormally weak, when the uterine action 
has not sufficient effect, or when with rather feeble pains the activity 
of the abdominal walls is for some reason entirely wanting or 
insufficient. By it it is intended gradually to terminate labour in 
just the same way as nature does. Of the effect of the pressure 
one may very easily be convinced when the os is dilated and 
the head is within the pelvis, if pressure is made bv one hand, 
and the finger of the other is plaiced on the head. The latter is 
distinctly felt to move downwards with each compression, and to 
press on the pelvic floor. Of course, it recedes again when the pres- 
sure is discontinued. 

The effect, therefore, is quite simOar to that produced by the ab- 
dominal pressure. This procedure has not only the advantage of being 
easily applied and perfectly safe, but also that it imitates as closely as 
possible the process of nature. On the other hand it acts slowly, 
often causes pain, and only succeeds in the milder cases. Most 
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probably tte pain complameil of is due to actual Ubour-pams, 
■whicb are excited liy tbe procedure. The women attribute it to tlie 
manipulation, and object to it for tbe eame rijoson as they unwiU 
lingly suffer the finger to remain in the Tagina during a pain, Tbe 
procedure ia, of counte, more easily carrried oiit in women with thin 
and flabby abdominal walls, than m those in whom tbe walla are fat 
or tense. The method is seldom employed for the dilatation of the 
OS, for it acts too slowly, and, if continued too long a time, greatly 
fatigues the operator. It will, therefore, as a rale, only be practised 
when there is a prospect of a speedy termination of labour. 

In cases in which, on account of danger to the mother or child, 
artificial delivery must be effected as rapidly as possible, it ia eijnally 
contra-indicated, because the rarious methods of extraction, without 
doubt, give the same results in much less time. Although !Kriateller, 
in a case of breech presentation, in which tbe child, already bom up 
to the shoulders, was in danger of being aaphyiiated, completely de- 
liTeredit in two minutes by meana of five artificial compressions, yet h 
must not be forgotten that tbe same residt could have been obtained 
by manual extraction In less than half a minute. 

However, in a caae of Lead position in which uistaataneous 
delivery is indicated and there are no forcepa at hand, the energetic 
application of the method of pressure ia then to be recommended. 

It will prove highly useful to combine pressure with eitnu?tion in 
true breech presentations, for in at all difficult cases the [effect of 
the traction is slow and uncertain, and by the appUcation of the vit 
a tergo ihe arms remain applied to the chest, which by mere traction 
are easily turned upwards. 

Pressure upon tbe fundus will often, doubtleos, be usefully com- 
bined in difficult extraction by means of the forcepa, and this com- 
bination is especially recommended in the extraction of tbe after- 
coming head, where it renders excellent service just in the most 
difficult cases, 

In disproportions of the pelvic cavity the procedure is not strong 
enough. It deservea, however, a far more extended application, and 
the so-called Credit's method is especially useful for the squeeung 
out of the afterbirth, 

B.—By Jmitating the Individual Xatvral Hffeeit of the Paini 

(n.) Artificial dilatation of iheeofl patsagei {aeeouchemeni force). — 
We shall apeak here only, as is shown already by our classification, 
of the artificial dilatation of the normally constituted os uteri. 

The noi"ma! os pretty rapidly dilates if the pains are at all strong, 
and never impedes the further progress of labour. In cases, how- 
ever, where a rapid dehvery is indicated, and where the pains, 
though strong, are not sufficient to end labour in the time necessary 
for the preservation of the life of tbe mother and tbe child, we may 
be forced to have recourse to artificial dilatation of the oa as tbe first 
Btep in the performance of delivery {aeeoiiehementforcK). 

Artificial dilatation of the os, imlesa we rashly tear or cut the 
soft parts, is impossible before the aettiiig in of labour, at which time 
the OB is only slightly dilated, if at all, and the cervix not yet oblite- 
rated. There is, moreover, iio indication which would require tho 
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^rfonnanoe of such an operation upon a pregnant woman. 
Iclamptio oonyulsions, which disappear with certainty under chlo- 
roform, are violently increased by operations on the os, and in a 
pregnant woman who has just died the Csesarean section is the only 
way to save the child, since for the most part the child dies a long 
time before it is possible to extract it by the natural and yet undi- 
lated passages 

If profuse hsNUorrhage threatens the life of the mother it is absurd 
to attempt the oeeotichemeTU forces for the bleeding still continues 
during the time of the operation. The os then can only be dilated 
in a short time, when nature has already taken the initiatory steps. 

In considering the applicability of the operation attention must 
first of all be directed to whether the woman is a primipara or a 
pluripara. In primiparsB it is an absolute necessity that the 
oervix be completely obliterated, that the internal os be entirely 
dilated, and that the edge of the external os be sharp. If , as is 
frequently the case, the lower uterine segment is already greatly 
thinned, artificial dilatation of the still impervious os may be per- 
formed in case of need. Of course the operation is the easier the 
more the os is dilated and the thinner the lower uterine segment. 

In pluriparee also the cervix must be obliterated, at least to a great 
extent, but here a still very puffy, tumid os sometimes dilates com- 
paratively easily. Since the operation is only performed to allow 
the extraction of the child, and since the advancing foetal parts 
themselves continue the farther dilatation, the operation is 
finished as soon as the presenting part can be drawn through. In 
breech presentations the dilatation is therefore sometimes already 
sufficient when one foot can be drawn through the os ; in head posi- 
tion, when the blades of the forceps can be passed through it. As 
soon as extraction is commenced the os is dilated by the part passing 
through it. 

The operation is performed either by the hand or by means of 
instruments. In pluriparse, with the os still puffy but extensible, 
the first method is the best ; in primiparse, where the edges of the 
06 are very sharp, the latter. Sometimes both methods are usefully 
combined. For manual dilatation as many fingers as possible are 
introduced into the os, and in this way it is dilated. For instru- 
mental dilatation a blunt-pointed bistoury is necessary, or, still 
better, a pair of scissors curved on the side are introduced with the 
blunt blade between the ovum and the os. The latter is incised in 
two, three, or more places. The incisions need not be too deep, but 
should be numerous and in different places. 

It may be necessary to perform the operation in the interest of 
the mother or the child. The first indication is almost exclusively 
given by haemorrhage, and we shall speak about it in the special 
pathology of parturition. In the interest of the child it becomes 
necessary when in a still insufficiently dilated os any circumstances 
bring the life of the child into danger. This indication must be 
very carefully considered, whether the accouchement force can be 
peif ormed with the necessary rapidity without risk to the life of the 
mother. In the case of the sudden death of a parturient woman 
the accouchement force is indicated when there is reasonable hope 
that by it the extraction of the child can be more rapidly effected 
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than by means of the Cfflsarean section. Otlierwiae, since throogh 
the death o£ the mother the life of the child is solely iu question, tie 
Cceaarean section is preferable. 

The prognosis in cases of laemorrhage is favorable for the mother, 
for it is theu only practised when it can be successfully performed, 
It is known from experience that the incisions do not tear more, nor 
are thoy attended by any great loss of blood. 

Manual dilatation is, under the circumstances above mentioned, 
almost always easy and does no harm. The operation itself doee 
not at all effect the child. 

(fl) Extraclion of the child by drawing oh the presenting part. — 1. 
In head preteniations by meant of the forcep». — The forceps consists 
of two blades or arms which cross one another, tie upper half of 
which, when applied and locked, is intended to grasp the head on 
two sides liko two thin iron hands. The lock of the blades is so 
arranged that they may easily be separated and again brought 
together. Each blade has an upper portion, the " bow " (applied to 
the head of the child), and a lower portion, the handle. The blade 
which is introduced with the left hand, and comes to lie on the left 
side of the mother, is called the left blade, and the other the right 
blade. In German forceps the lock is on the left blade. A good 
forceps must hare the following qualities :— The blades must be 
neither too long nor too short. If too short the lock comes to be 
within the genital fissure, and when the head is not very low down 
this renders the locking of the instrument difficult. Traction also 
with a very short handle is inconvenient and not practicable without 
great force. The too long forceps is heavy and unwieldy, and its 
great length is unnecessary, since the forceps is advantageously 
applied oiSy when the head stands in the small pelvis. The blades 
must be made of good steel, and are usefully provided with fenestrs, 
the sides of which must be free from sharp edges and elightly 
convex inwardly ; the fenestra) make the instrument lighter. 

A great deal depends upon suitable head and pelvic curvea. As 
regards the head curve of both blades, the tips of the bow must 
not meet when the handles of the forceps are brought together, but 
should be distant more than 1 centimetre or \ of an inch, and the 
greatest distance between the bows must be about 7 centimetres, or 
2'7 inches; greater or less compression of the handles allows a 
firmer or looser grasp of the head contained within the forceps. 
But the handles should by no means be too firmly compressed, and 
it is always to be borne in mind that by a close approximation of 
the handles a medium-sized head is exposed to a compression which 
only very rarely will not be injurious. The pelvic curve need not be 
very great, and is gradually to increase from the lock upwards to 
the tip of the bow. The kind of lock also is of very great import- 
ance. In English forceps the union is effected by a projecting bar, 
and they are distinguished by the facility with which the blades 
can be locked. At the same time, however, tht^ can easily sUde 
along when locked from above downwards. In French forceps the 
locking is difficult, because the hole in the one blade has to be 
brought into accurate opposition with the pivot of the other. Once 
locked, however, the blades are firmly connected. 

In (German forceps, lu designed by Brunninghausen, the adTon- 
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teget <rf bott locks are united. It is very muoh lite the Engliali 
ItH-'k, only OQ tie left blade there ia a pivot surmounted by e, 
fiat knob which fits into a notth in the other arm. By that con- 
trivance the forceps can quite easily be locked, and the locking is se- 
cured by the projeotinfr knob and by the pivot fitting into the noteh. 

The handles are best made of metal covered with a thick layer of 
wood. A groove at the lower end and two hook-shaped projections 
near the lock, oa shown in the Jfttgele forceps, greatly fucUitate its use. 
The weight of the forceps is not to be more than a pound and a half. 

The forceps, hy traction applied to the head, is intended to replace 
the expelling force which m normal labour pushes the head for- 
wards. For that purpose the head contained within the forceps 
must preserve as much as possible the faculty of accommodating ita 
shape to the pelvic space, and the forceps must compress the head as 
little as possible. A. firm grasp of the head is, of course, not obtain- 
able without a certain amount of pressure ; but, after all, compres- 
sion is only a secondary effect, and the ideal forceps would be such 
as allowed a sufficiently firm hold without exerting the least pressure 
upon the head. 

Where the progress of the head by means of the forceps is not 
opposed by too great obetacles, traction alone in the direction of the 
pelvio aaas perfectly suffices to deliver the head. The forceps itself 
does not act as a lover, but simply represents an artificial prolonga- 
tion of the head on account of the handles by means of which the 
head is extracted. In difficult cases the efficacy of traction can be 
considerably increased when lateral oscillations are made with the 
forceps ; then the forceps ceases to bo a simple handle, and becomes 
a lever. For if we suppose the forceps to be inunovably united to 
the head standing in the pelvis, the left blade, for instance, being 
fixed agaiust the left wall of the vagina, and by simultaneous tractiou 
of the handles the forceps are drawn over to the left side of the 
woman, the right blade must leave that part of the vagina where it 
before lay and descend somewhat lower down. The forceps, then, 
rejffesent* a one-armed angular lever, one part of which is formed 
by the greatest diameter of the forceps, and the other is about in 
the direction of the right blade. The fulcrum is situated at the 
sjwt where the left blade is applied to the vagina, and the fulcrum 
is fixed by simultaneous traction on the handles. The weight acts 
at the place where the right blade lies agaiust the vagina, and the 
force is applied to the handles of the forceps, If the fulcrum ia 
steiidied by traction the other blade descends by the movement of 
oscillation towards the side of the fulcrum. In the corresponding 
movement to the opposite side the point where the weight before 
acted now becomes by traction the fulcrum and vice vereJ, so that 
now the forceps, and with it the head, descends along the other side 
of the vagina. In this way the forceps, and with it the head, 
descends somewhat lower down by continuing the oscillations from 
the one to the other side of the vagina. 

Botatory movements have a very similar effect, and th^ are 
nude by describing a circle with the handles of the forceps. These 
leverage movemente, however efficacious, are always to be executed 
with the greatest care, for the maternal soft parts at the side to 
which the handles are pressed are exposed by them to great pressure. 
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It ia therefore wd! to disregard, in a case in which moderate 
tractjon suffices, the lererE^ power of the forcepa. 

Another action of the forcepa ia the dynamic, aroUBing uterine 
action. Although it cannot be denied that in some casea, imme- 
diately after the introduction of one blade, the paina until then 
feeble, become more efficacioua, yet in the majority of casea that 
effect ia wanting, or is at leaat so slight as not to be of any use. 

To make a proper uae of the forcepa, that ia, to effect the extraction 
of a healthy child without danger to the mother and with the 
greatest jwaBible security, it ia necessary to attend to the following 
conditions : 

lat. The maternal soft parts must be sufficiently prepared, i. a. 
the cervix uteri must be obliterated, and the oa so far dilated that 
the head can easily pasa through it. 

2nd. The memhranea must hare already receded beyond the head, 
and the liquor amnii in front of the head must therefore have 
escaped. For if the forcepa be applied to a head still within the 
membranea. the inaertion of the ovum would be dragged upon, and 
thus premature separation of the placenta would beeauaed. 

3rd. The head muat have approximately the normal size and firm- 
neas, since the curvature of the forceps is constructed for that. 
The instrument cannot be applied to a hydrocephalic head, nor to 
the head of an immature or of a softened or putnd child. The head 
also artificially lessened by perforation cannot well be grasped by 
the forceps. 

4th. The head must have already entered the true pelvis, and 
stand, so to say, ready for the application of the forceps. 

5th. The sinall fontaneUo must be directed forwards. 

If all these preliminary conditions are fulfilled the apphcation of 
the forceps, and the extraction by means of it, in the great majority 
of instances, will not present any difficulty, and the result will be 
equally favorable to the mother and the child. Gases, howerer, may 
occur where all of these five eonditiona cannot be complied with,and 
where extraction by means of the forceps appears to bo extremely 
desirable. The use of the forceps is then not contra-indicated in all 
casea, but what ia always to be kept in mind is, that extraction is 
made with some difficulty under the exceptional circumstances which 
increase the responsibility of the operator. 

The second condition, that the membranes must have previously 
been raptured, ia easily complied with when the waters have not 
already spontaneously esoaped. As regards the first condition the 
forcepa may be applied in an urgent caae as aoon as the blades 
can be pasaed through the os. For its advantages are extensive ; 
the 08 will be dilated by the tractiou itself. If this is not the case, 
or if the opening of the os is still smaller, and the application of 
the forceps urgently indicated, the soft parts must previously be 
artificially dilated. 

The tlurd condition must be strictly adhered to, for the forceps 
very easily slips over abnormally shaped heads, and the yoimg prac- 
titioner does well when he strictly adheres also to the fourth con- 
dition. It requires a great deal of obstetric experience to estimate 
with any certainty the difficulties which are opposed to extraction 
when the head is stiU high up. 
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In this respect it is of great importance to know the relation 
of the head to the pelvis. If the head is not too large, and the 
pelvis not contracted, sometimes the forceps may be advantageously 
applied to the head, which still remains movable above the inlet ; it 
is well understood that the application can only be made with any 
safety when the head is fixed, out the still movable head may easily 
be faed externally by the hands of an assistant, so that in this 
respect the application of the instrument does not offer any great 
dif&culty. But even under such conditions violent traction must 
be avoided, for the forceps can only lie transversely in the inlet, 
and the hesul, if possible, always so turns within the forceps that the 
blades lie on each side. The still movable head then so turns that 
the sagittal suture almost runs in the conjugate diameter, and one 
frontal bone comes to lie close to the promontory. 

Unless the dimensions of the pelvic cavity are uncommonly great 
the frontal bone of the child may, if powerful traction be made, be 
broken against the promontory of even a normal pelvis. WhUst the 
head is still immovable above the brim version is easy, and this 
should always decidedly be preferred. 

The fifth condition is very desirable, but not absolutely necessary. 
Though the small fontanelle may be directed to one side, or even 
more backwards, extraction by means of the forceps is still possible 
without much difficulty. 

Whether the above conditions are strictly adhered to or not 
entirely depends upon the reasons on account of which the operation 
is undertaken. 

The indications for the use of the forceps are — 

1st. When, with not abnormal obstacles, the pains are so feeble 
that they cannot effect the exptdsion of the child at all, or at least 
not in so short a time as is desirable for the safety of the mother or 
the child. 

2nd. In cases where dangerous accidents occur which require 
immediate delivery in the interest of the mother or the child, and 
where the application of the forceps is easy. 

It can easily be seen that in the second case also the uterine 
action is unable to terminate labour in the short time desired, and 
the indications for the application of the forceps may shortly be 
considered as absolute or relative feebleness of the pains, i, e. the 
pains are either too feeble in themselves or for the special condition 
of the case to terminate labour in the short time desired. Abnormal 
obstacles raredy indicate the use of the forceps. Those caused by 
the OS or by a too narrow genital fissure are best removed by an 
incision. The forceps may occasionally be used with success in 
general narrowness of the vagina, as is often met with in primiparse, 
for by the traction of the forceps the dilatable vagina is distended. 
Still, the application of the forceps in a too narrow vagina requires 
caution, for lacerations of the vaginal membrane easily occur. 

In too great obstacles of the hard parturient passages, since they 
cannot be dilated by application of the forceps, this instrument can 
only have a favorable influence when it can be so applied that the 
diameter of the head situated in the contracted space of the pelvis 
can be diminished. In the great majority of cases of contracted 
pelvis (the flattened) this is never possible. In the extremely rare 
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cases of transversely contracted pelvia the forceps may, perhaps, be 
occasionally applied with advantage. However, it would of course 
require very great caution, because tho iron blades of the forceps 
would then lie at the narrow part, just between the pelvis and the 
head, aud would exert a very nuiaToiablo influence upon the iiiat«nial 
soft parts, which have already been greatly compressed. 

The first of the above indications may be variously met with in 
practice. However, it is too much limited by those who would only 
allow the application of the forceps when there is evidently danger 
to the life or health of the mother or child. Where the eipnlsive 
sta^ is too much protracted, the loss of strength and the excitement 
of the woman are greatly increased, moreover— since the chances of 
tho child are, catena paribtu, greatly lessened "by the protracted 
labour — we deem it justifiable not to postpone the apphcation of 
the forceps until the hfe of the mother is seriously endangered, or 
until the frequency of the fcetal heart sounds has permanently 
diminished, but at onoo to fulfil the happiest duty of tho physician 
by abbreviating the enervating labour and the pain of the mother 
by employing the forceps, provided always tliat tho abbreviation 
itself can be made without danger to the mother or the child. 

The young practitioner may have difficulty in accurately estimat- 
ing the circumstances, white the more ejperieaced operator grasps 
thi-m vrith greater ease. At any rate, under such conditions, the 
least practised can only apply the forceps when the head is rery 
low and all the other preliminary conditions are complied with. 

As regards the operation itself, we shall only give here a general 
outline of the method of application. The more intimate acquaint- 
ance with the individual manipulations ia obtained only »hi the 
dummy, and sufficient dexterity and practical eiperience by repeated 
operations on the living subject. 

When tho bed on which the woman lies is accessible on both 
sides, in most cases where the head is low down the operation may 
be performed in the dorsal posture, tho nates being somewhat raised 
by a pillow. If after the application of the forceps extraction 
becomes very difficult, the woman may slide down somewhat to- 
wards the foot-end of the bed, aud extraction may very easily be 
made by the operator standing at tho foot. 

If one side of the bed stands a^inst the wall, and cannot be well 
removed from it, extraction may also bo made from above the foot- 
end of the bed, where the woman is somewhat obliquely placed, so 
that the foot lying over the free edge of the bed ia placed upon a 
chair, or the forceps may be applied with the woman in the lateral 
posture. Under such circumstances the dorsal posture is unsuitable 
for the application of the forceps, and when the head is very low 
down only possible with enormous difficulties. A cross bed ia only 
necessary eiceptiooaUy, when great difficidties are expected in the 
application of the forceps, and afterwards in extraction. The blades 
of the forceps are to ho slightly warmed and vrell oiled. 

The operator prepares some clean towels, and again accurately 
examines the position of the head. This is a golden role, and 
ought never to be neglected, for in the mean time tho head may 
have altered its position, and occasionally also previous errors in 
the diagnosis may be discovered. 
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In Ibc dorsal posture tlie operation can he performed without 
anf asaifltance. It is, however, more convenient to have an assistant 
at hand. If the operation is performed on the cross bed two 
aseiatants at least are required, the one to hold the legs and the 
llade already introduced, the other to attend to the woman. 

When the head is low down, and the small fontanelle directed 
forwards and to one aide, the forceps is applied in the following way. 

The operator stands at the right side of the bed, and takes the left 
blade in his left hand like a pen. In the interval of a pain he 
introduces two fingers of the right band into the vagina, and passes 
them up on the left side of the pelvis along the h^4. Quidcd by 
the fingers of the right hand the blade is then introduced by the 
left from above the Bymphj^sis, and passed along the head towards 
the soicro-iliac articulation (if the edge of the os can still be fi^lt, of 
course, between the head and the os). Under no condition whatever 
is the blade to be pushed violently upmirds. If it is gently pushed 
forwards, and the hand is not too soon lovrered, the blade usually 
passes without difficulty along the head so that the latter comes to 
lie in the concavity of the blade. Now the operator comes to the other 
side of the bed. He takes the right blade in the right hand, intro- 
duces the left band into the right side of the pelvis, and proceeds in 
the same way as just described. Both blades are now situated 
somewhat behind, and in order to lock the foroeps either both or at 
least one of the blades must be brougbt forvrards ; in the first head 
position the right-hand blade. Tbis succeeds easily when the 
handles are depressed towards the perimeum. Usually the locking 
of the forceps then becomes easy. Otherwise each handle is grasped 
and the blades accommodated to each other ; by slight traction it 
may be ascertained whether the forceps is well applied, and now 
the first part of the operation, viz. the application of the forceps, is 
terminated. 

The head is estracted by the operator making steady trac- 
tion upon the forceps, and by means of it upon the head. Since 
the course of the genital canal from above downwards is curved 
forwards, traction, i it is to be efficacious, must be made according 
to the position of the head and the various apertures of the pelvis in 
different directions. If the head is still high up the direction of the 
traction must be accordingly downwards, and the more the head 
approaches the genital fissure the more must the handles of the for- 
ceps be raised correeponding with the pelvic aiis, so that the handles 
wUl be above the symphysis when the head appears in the vulva. 

Traction must never be sudden, but gradually increasing, per- 
sisting for a time in uniform intensity, and then again gradually 
decreasing. The greater number of lacerations in obstetric operations 
are due to jerky traction, the degree of which is not able to be con- 
trolled. A steady and continued traction in the same line is the 
moat effectual. 

In difficult cases gentle oscillations are permissible, only it must 
be remarked that they as well as the rotations are not without 
infiueoce upon the maternal soft parts. 

The rapidity with which extraction is performed essentially dc- 
peuds upon the cause which called for the use of the forcegis. If the 
Ijfft of the mother is in danger, or, as is more frequently the case, 
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that of the child, eitracticm must be performed bm rapidly as possiUe, 
and, therefore, contiaued traction must be mode upou the forceps. 

If there is do immediate danger, or if the forceps has ouly been 
applied on account of deficient expulsive force, it is best to imitatfl 
the natural course of hibour as much as possible. 

Traction is to be begun at the conimeacement of a pain and gradu- 
ally increased ; as the pain parses awaj the traction is diminished. 
The hold on the forceps is to be msljitained iu the interrala of 
the pains, especially when the passage of the head is arrested by a 
narrow vagina and the elastic pelvic floor, for otherwise the bead 
recedes during the pause. After some time, and if possible with 
a fresh pain, traction is again made and repeated at intervals nntil 
the bead appears in the vulva. 

It will be shown below that the pressure of the forceps upon the 
child's bead produces respiratory movements, and ma^ thus cause 
aspbyna ; and it is therefore necessary, when extraction is slowly 
performed, to examine from time to time the ftctal heart sounds. 

"We must hasten the eitraction, not only when the frequency of 
the heart sounds is considerably decreased, but also when it is in* 
creased up to 160, 180, or more. 

The pressure upon the handles in traction need only l>e very 
slight. The stronger the traction the greater also must be the eoni- 
pression of the handles, iu order to prevent the sliding of the for- 
ceps ; but here, again, it is to be remembered that the band which 
compresses the handles at the same time compresses the child's bead. 
When the bead appears in tbe genital fissure, lacerations of the 
perinEBum can be more easily avoided than in natural labour, because 
the head grasped by the forceps can be completely controlled. If 
tbe operator stands on the right side of tbe mother he holds tbe 
instrument with the left hand, and if a strong pain is about to bring 
the head through the ostium Taginse, he presses it back into the 
vagina. When the pain has passed away the edge of the vulva is 
pushed backwards over the bead with the right hand, so that tbe 
head now appears in tbe vulva during an interval of the pains. If 
the edge of the vulva is very much stretebed it is beat to make one 
or two incisions in it. 

After the birth of the head the blades are removed by drawing 
the handle of each blade somewhat downwards ; the rest of the 
labour is conducted in. the ordinary way. 

Neither the application of tbe forceps nor the extraction materially 
differs when the head is high up, provided the pelvis be normal. 
Since the forceps, can then only be applied in the transverse dia- 
meter, it may therefore happen that tbe head is grasped by the 
forehead and occiput. In the contracted pelvis the use of the 
forceps is contra-indicated imtil tbe bead has passed thro\^b the 
contracted brim. 

Procedure when the large fontanelle is directed forwards : — -As 
long as the lajge fontanelle is directed forw^ds the forceps are not 
to be applied, for, by tbeir application in flie opposite oblique dia- 
meter, the rotation of the bead would be prevented. We must, 
therefore, wait until the small fontanelle has rotated forwards, or, 
at least, until the sagittal suture runs in the transverse diameter. 
An exception to this must only be made when the life of tbe mother 
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or the child is in danger. The forceps are then applied in the oblique 
diameter of the pelvis, in which the sagittal suture does not run, 
that is, when the small f ontanelle is directed backwards and to the 
left, in the right oblique diameter. If traction is now made the 
forceps lies more transversely, and the small fontanelle rotates 
more backwards. Bj this the rotation of the small fontanelle for- 
wards is no longer possible. The head is then extracted with the large 
fontanelle directed forwards in the same way in which it is excep- 
tionally expelled by the forces of nature. Extraction is always here 
more difficult than when the occiput is directed forwards. It is, 
however, facilitated by traction bemg made downwards until the 
forehead appears beneath the pubic arch, and then only raising the 
forceps in order to make the vertex and occiput sweep over the 
perinseum. 

In face presentations the forceps ought never to be applied when 
the face is so high up that it is still possible that turning can be 
performed. Even in head positions, m cases in which both opera- 
tions are practicable, turning is always to be preferred ; this is still 
more so the case with face presentations. 

When the face has entered the pelvis the chin turns, as a rule, 
forwards. The application of the forceps to both sides of the face 
in an oblique or the transverse diameter of the pelvis does not 
under such circiunstances meet with any difficulties. In extracting 
the handles of the forceps must not be raised too early. When the 
chin appears beneath the pubic arch, the head is then raised over 
the perinseum. 

As long a^ the longitudinal axis of the face is in the transverse 
diameter the application of the forceps is to be avoided, if at all pos- 
sible. If applied in urgent cases the concavity of its pelvic curve 
must be directed to that side of the pelvis to which the chin looks, 
that is, when the chin is directed to the right in the right oblique 
diameter. When the face has descended deeply into the pelvis it 
will easily turn within the forceps. 

It is rare for the chin to remain directed backwards after the 
head has completelv entered the pelvis. Extraction in that position 
is much less possible than its expulsion by natural efforts. If de- 
livery is absolutely necessary at that time and the child is alive, we 
may try to turn the face by means of the forceps in the way re- 
commended by Lange or Scanzoni. The manipulations are, mutatis 
mutandis, just the same as in head positions with the occiput back- 
wards. 

As, in general, the greatest caution is required in the use of 
the forceps in face presentation, so it is especially in the cases just 
mentioned that forcible attempts must be avoided. If delivery is 
demanded for the sake of the child, it perishes during the operation 
unless the rotation is easily and rapidly accomplished. Then the 
natural rotation may be waited for, or, if necessary, the dead child 
may be perforated. But if the mother is in danger, and delivery 
must be immediately accomplished, certainly long-continued attempts 
at rotation will greatly increase the danger. The sole chance in such 
cases 6i saving the mother consists in perforating the living child 
imless the rotation of the face succeeds relatively easily and at once. 

The prognosis is decidedly favorable for the mother and the child 
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whea the forccpa is skilfiillj applied and ^ xtra^tion cautiously made 
in those casee, which are tbo ones most commoiilv met with, where 
the head is low down and the oa diluted. 

OccosiooaUj an accurate examination may show, even after a 
cautious use of the forceps, that the mucous membraue of the vagina 
has been slightly torn. These rents, however, are due to the Ereat 
distension of the vagina hy the head ; they occur also in natur^ de- 
liveries, and heal without producing ill efEecte. Lacerations of the 
isulva may by skilful manipulation of the forceps be more easily 
avoided tbn.n in the usual management of spontaneous labour. 

Often after very slight operations and the cautious use of the for- 
cejis the head o£ the child has distinct impressions ot the blades, 
and even alight abrasions of the skin are very frequent. Tet both 
injuries are not of the slightest consequence to the child. Even in 
paralysis of the facial nerve, which is occasionally produced by the 
pressure of one blade, the prognosis is decidedly favorable. 

The results of a forceps operation are bad, even in a normal pelvis, 
when great force is required for extraction, and when the blades 
have to be applied somewhat in the oblique diameter. The soft parts 
of the mother are thereby subjected to very severe eontusions, and 
the effect is the more injurious since in such cases usually the soft 
parts have been exposed to pressure for a long time previously. 
The child too is in danger as soon as considerable force is employed 
in extraction. Increased traction necessitates a firmer grasp and 
greater compression of the handles lest the forceps slips off the head. 
Consequently the compresaion to which the head of the child is ex- 
posed IS greater. The injuries which the head in such cases suffers 
externally (superficial dermatitis, sugillationa, and even circumscribed 
gangrene) are known to greatly endanger the child's life. But tie 
changes within the head after too great compression are of a far 
more unfavorable prognostic significance. Lacerations of the venous 
sinuses and of other blood-vessels of the cranial contents may result, 
and doubtless also the brain may be exposed to such a pressure by 
the blades of the forceps as to produce a considerable retardation of 
the pulse by irritation of the vagus. The effect of this upon the 
placental circulation may be so injurious that the child becomes pro- 
foundly asphyxiated and dies. 

According to Hecker children may rapidly die from the preseuro of 
the tip of the blade upon the umbilical cord twisted round the neck, 
or upon the large cervical vessels. Besides, Pappel's statistics show 
that the use of the forceps renders the prognosis unfavorable. Of 
102 children on whom the forceps were applied without any other 
complication 61 were bom perfectly healtiiy, 36 asphyxiated (of 
whom 6 died), and 5 were still. This shows a death-rate of lO'S 
per cent, of the children where, without any complication, labour 
had been terminated by means of the forceps. 

The application of the forceps in a contracted pelvis may bu 
followed by the saddest consequences to the mother and the child 
Under such circumstances Hugenberger says, 70 per cent, of the 
mothersbeeame ill and 30 percent, died. Children whoseheads are ex- 
posed to a double compression, laterally by the forceps and from before 
tiackwards by the contracted pelvis, also die very readily. We have 
already shortly mentioned the reasons why we do not recommend thf 
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use of the forceps when the conjugate 13 narrowed. Nor can the 
forceps be applied to a, head which has entered a peWa whose size is 
generally dimiuiahed withont the worat resuita, eapecially if forcible 
traction is required The pressure may cause eitfiosive gangrene of 
the maternal soft parts. Cariea of the pelvic bones, obEteration of 
the Tagina with consecutive heematometra and veaico -vaginal fiatulee, 
may result. Nay, if veir great force is employed the jobts of the 
pelvis nmy be torn asunder and the bonea broken. 

Another danger, the slipping of the forceps, can only occnr from 
the head being too high up if the forceps are at all carefully handled ; 
in auch cases we must diatinctly dissuade from the use of that instru- 
ment. The forceps may slip in & vertical and in a horizontal direc- 
tion ; the latter ia likely to occur when the head ia movable above 
the brim, and the former when the head is low down and the 
handles are not sufficiently compreaaed. If the instrument suddenly 
Blips and is forced out of the vagina it may inflict very severe in- 
juries upon the mother. 

Such leaions as piercing the vaginal walls by the introduction of the 
forceps cannot occur at the present time, when obstetricians receive 
a scientific education. 

2. In breech pretentationa. — a. ^Iractionhycme foot or loth. — The 
conditions which give both mother and child the surest prospect of 
a favorable issue when extraction is made by the feet are — (1) that 
the soft parturient passages be suf&cieutly dilated; and (2) that 
there be no disproportion in size between the child and the pelvis. 

Under those conditions manual extraction succeeds in a very 
short time, and the child ia bom without having prematurely made 
respiratory movements {of course, provided always that at the com- 
mencement of the operation the child has been perfectly healthy). 
The result of the operation is still more rapid when traction on the 
presenting part is assisted by strong pains. 

However desirable the above conditions may be they are not 
absolutely necessary for the auccess of the operation. Of the soft 
parturient passages the insufficiently dilated os alone gives rise to 
any difficulty in extraction. But, if necessary, extraction can.be 
made as soon as one foot con be passed through the os, especially 
when its edges are thin and eitensible. The body then forms a 
wedge, increasing in thickneaa from below upwards, which when 
drawn upon dilates the os. Of course tho cmld cannot always be 
extracted in the short time desired. 

It ia also highly dcairable that the bony pelvis should not oppose 
the passage of the after-coming head. But the head may at times 
be drawn, through even a very narrow conjugat« without harm to 
the child. The disproportion between tho haid and the pelvis has 
here the same inconvenience as in labours where the head presents. 

As regaj'da the indications for extraction by the feet it has to be 
mentioned that in breoch presentations the life of the child is, with- 
out the assistance of art, much more endangered than in head 
presentations. 

In head presentations the most voluminous and the least compres- 
sible portion of the child ia bom first, so that the passage of the trunk 
and extremities is easy, and tho elasticity and contractibility of the 
vagina suffice to terminate labour. But the reverse is the case with 
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footling preBentationa. Feet and Lreech paaa without difficulty 
tlirougb tbe parturient paas^ea, whilst shoiilderB and bead require 
strong contractions of the uterus. But wheo the ut«mB is emptied 
to a. great extent, the ijains commonly recur only after long pauses. 
Accordingly, the expulsion of thechild after the birth of the presenting 
port takes a much lunger time in footling than in head presentations. 
As a rule, though only a small portion of the child be contained in the 
uterus, and though it firmly contracts in order to exjiel this, the child 
feels the want of respiration ; for the placenta is partially or com- 
pletely detached by the considerable diminution of its place of inseT' 
tion. In head presentations the child can easily satisfy the want of 
respiration aa soon as the head is bom, and with the first breath it 
begins its extra-uterine life, though part of its body is still within 
the maternal genitals. When the breech is bom, and the placental 
circulation disturbed, the mouth not being accessible to the air, the 
first breath is followed by an inspiration of foreign bodies, and con- 
sequently by asphyxia. Most &cquently asphyxia is produced in 
the way just described, but it may also be caused by pressure upon 
the funis. 

It is thus evident that in breech poaitiona the life of the child is 
in danger when after the birth of the breech the rest of the body 
does not inuuediately follow. 

At that time, that is, when the powers of nature would have ex- 
pelled the rest of the body in not too long a time, manual extraction 
of the child does not usually offer the sHght^st difficulties, and is com- 
pletely free from danger to both mother and child. We, therefore, 
do not wait till asphyxia has actually begun, but always extract 
when, after the birth of the lower half of the body, the upper half 
does not immediately follow spontaneously. 

The reason for not waiting until asphyxia has begun is not the 
fear of not being able to resuscitate the child, but because by the 
first inspiration foreign bodies enter the air-paesages, which may 
there produce a fatal inflammation. 

Independently of tbe indication just mentioned, manual extraction, 
as long as the feet are still within the maternal passages, is also neoos- 
sary in those cases where, as in head presentations, an instantaneous 
debvery is indicated, that is, when the safety of the mother or of 
the child is threatened. Since in footling presentations the danger 
increaaes with the descent of the feet, the sounds of the ftetal heart 
must all the time be carefully watched by auscultation. 

It has already been said that cases occur where the child cannot 
be extracted by the presenting head, when a speedy delivery is 
indicated. A footling presentation must then be artificially produced 
in order to allow extraction. Turning by the feet then becomes a 
preparatory opeAition to manual extraction. 

The operation itself is performed in the following w^y : — 

The woman is to lie close to the edge of the bed, cither upon a 
cross-bed or at least in an oblique position, one leg outside the bed 
upon a chair, the other within the bed, for circumstances may 
require the trunk of the festal body to be greatly bent backwards. 

This position can only be given up when extraction is not attended 
by any difficulties, as in the case of a second twin. The lateral posi- 
tion, which is decidedly advantwgeous for turning, is inconvenient 
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for extiTB£tion, and cannot, therefore, be rocomniendeil ra difBciiIt 
casea. A few warmed towels must be at haiid and an elastic 
catheter, to be applied, if need be, to the air-paasagea of the child. 
It is also desirable to have a eling ready. 

If the whole hand is to be introduced into the vagina, chloroform 
should be given in all cases where there is sufficient time to do so. 
It is unnecessary, however, when the feet are accessible. 

If the footling position is com[)lete, the hand, with the back vrell 
oiled, is introduced into the vagina. Then both feet are grasped, 
so that the middle finger comes to lie above the ankles, and the 
other fingers at the aides of the feet. One foot thus lies between 
the middle and the index finger, and the other between the middle 
and the ring finger. They are now drawn upon until they can 
be seen outside the genitals and in order to have a more secure 
hold of them they are enveloped in a, towel. The operator now 
takes a foot, the toes of which are looking backwards, in each 
hand, so that the thumb lies upon the calf, and the other fingers 
ujon the dorsum of the foot and the anterior aurface of the leg. 
Firm traction, especially in a direction backwards, soon brings the 
thighs and breech into the genital fissure. The more the child 
becomes visible the higher up it is grasped, ao that for the extrac- 
tion of the breech both thighs are taken into the whole hand ; if 
only one foot presents this is drawn upon with both hands as soon 
as the apace permits it, and when the breech hoe appeared 'in the 
vulva, the index finger is put into the hip nearest the coccyx of the 
mother in order to draw upon it. If the funis paaaes between the 
thighs (" the child rides upon the funis"), it must as early as possible 
be pushed over the nat«8 correaiwnding to the foot which is still 
within the genitals. After the birth of the breech the second foot 
come« easily out of the vagina, and extraction is then continued as 
in complete footling position. Now, the hreech is so taken hold of 
that both thumbs he upon the nates, whilst the index fingers are 
supported upon the crest of tho ilium. Strong traction downwards 
is made until the thorax appears outside. The umbilical cord is 
somewhat loosened in order to avoid pidling upon it. If it is 
greatly stretched and cannot be loosened, it may be rapidly divided, 
and the fcetal end of it is compressed by an assistant. (The same 
is done when in complete footling position the child rides upon the 
funis, and the latter cannot be brought back over one foot.) 

If the child is not yet asphyxiated, and has been slowly ex- 
tracted up to the breech, now the greatest speed is necessary. 
For, although the cord bo not at all compressed, the contents of 
the uterus have so greatly diminished that, as a rule, the pla- 
centa is at least partially detached. The following steps are 
therefore to be performed with the greatest possible speed con- 
sistent with the safety of the mother and the child. If now one 
arm appears by the side of the trjnk. it is taken hold of and drawn 
upon until the corresponding shoulder gradually descends [ other- 
wise the arms must be hberated artificially. The arm situated 
more backwards is first brought down, because the necessary 
manipulations can be more easily performed in the sacral excava- 
tion than in the space between the thorax and the symphysis. For 

it purpose, when the back of the child is directed forwards and 
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Bomewliat to the left, the feet are raised, and the tnmk carried to- 
wordB the right side of the mother. This causes the right shoulder 
to descend, and facilitates the liberation of the arm. The shoulders 
may be also brought dowh by pressure upon them in the way 
described by Rosshirt, and similarly by Bautlelocque. They recom- 
mend the liberation of the arm by introducing two fingers into the 
bend of the elbow, and by pressure upon it the whole arm ia brought 
down past the face. The hberated arm is now drawn upon in or5er 
to make the shoulder descend, and to obtain more apace for the 
release of the other ami, the tnmk of the child is by a gentle rota- 
tion on its lon^tudinal aiia brought to the opposite side. Thus the 
other shoulder is brought downwards and somewhat backwards, and 
in this way the arm of that side is released. 

Immediately after the liberation of the arms the head is ex- 
tracted by means of Smellie-Veit's nmnipulation. For that purpose 
the hand corresponding to the abdominal surf ace of the child is intro- 
duced into the vagina, and having reached the lower jaw, two fingers 
are put into the mouth of the child so as not to press upon the floor 
of the mouth, but upon the alveolar process of the jaw. The truiii 
of the child is supported by that ann, as if the child were riding on 
it, whilst two fingers of the other hand are hooked over the nape 
of the child. If now traction is made with both hands upon the 
nape and lower jaw at the same time (though of course more upon 
the former than upon the latter), the head descends, and is bom by 
raising the trunk over the perinieum. 

In this way the child is usually extracted without difficulty. 
There are, however, many deviations from it. 

When the back of the chUd looks directly forwards, it may be 
doubtful which arm is the posterior. In such coses it is well to 
try to hberate both arms, aud to take that first which is freed the 
easier. 

Considerable difficulties may be met with when one arm lies behind 
the nape. We may then try to rotate the tnmk on its longitudinal 
axis, at the same time slightly raising it so as to bring the shoulder 
which corresponds to the arm in the imfavorable position more to 
one side ; or, if this fails, we may try to liberate the impacted arm 
by strong pressure. Cases, however, occur, and especially easily, 
in which it is quite impossible to release the arm impacted between 
the head and the symphysis vrithout inflicting some injury. This 
is most often met with when the attempt to free the arm has been 
made after the trunk has been delivered by great traction, and the 
head by this has been firmly drawn down into the brim ; then an 
attempt must be made to draw the head through the pelvis with 
the arm in its unfavorable position. If this does not succeed, and 
it is not possible to liberate the arm without some injury, or to 
deliver the child with the arm in this faulty position, it then 
becomes the duty of the physician to save the life of the child at all 
costs, and to release the mipacted arm were he even forced to 
&acture the humerus. 

Although commonly the feet appear in the vagina with the toes 
directed backwards, yet it is not so very rare to find the foes directed 
forwards. In the further progress of a labour with such a position, 
the back almost always turns at least forwards and to one side. This 
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rotation is fftvoiired bj drawing more upon the foot which is about to 
come forwards. In extraction by one foot this always tm-ns for- 
wards, because the reBiatance is here the least. All attempts at 
forced artificial rotation must be avoided, since often quite ud< 
expected resnlta follow, only it is proper to assist the rotation 
which has naturally commenced. 

If the rotation of the back forwards ha^ not taken place, the 
liberation of the arms may be very difficult. We may then tiy to 
pusi) one shoulder backwards in order to obtain in this way room 
at the side of the pelvis to allow the arm to pass. If tlus also 
fails, the elbow-joint is pressed backwards, and the arm drawn 
down by the forearm. 

The eitraction of the after -coming head is often a task of great 
difficulty when the chin is directed more or leas forwards, Fre- 

auently also in these cases one or two fingers can be put into 
ie mouth of the child, and thus the face can be easily drawn into 
the side of the pelvis, or by pressure oxtemally upon the head this 
may bo made to turn so th^t it is placed transversely. If this also 
has been tried in vain, the position of the chin must be accurately 
made out, and by two fingers booked over the nape (the so-called 
Prague manipulation) traction ia made on the child, but in such a 
manner that the head and trunk retain their natural position. 
This mancBuvre succeeds in bringing the head to one aide, and the 
montli becomes accessible. 

Where the extraction of the after-coming head offers special 
difficulties, the traction may be assisted by pressure upon the head 
extenially. The pressure may be very great without doing harm. 

The prognosis of extraction by the feet is decidedly favorable to 
the mother. All the various steps of the operation are devoid of 
danger to her ; only when there are disproportions in size between 
the head and the pelris are the maternal soft parts compressed by 
the head passing through them. This pressiuc, acting once and 
only for a. very short time, is known not to have any bad effect, and 
as a whole eitraotion is at times more favorable to the mother than 
delivery with the head presenting. It must be mentioned also that 
when the after-coming head is impacted, occluding the genital canal, 
a flabby uterus may be the seat of a profuse internal hteniorrhage 
by the detachment of the placenta. In view of this possibility it 
is advisable to exert pressure eitemally upon the after-eoming 
bead. 

As regards the child, the prognosis is not quite so favorable, but 
more so than when a footling position is left to nature exclusively. 
The later the extraction is performed the better are the prospects of 
the child. Tet even when we have to deliver in those cases in 
which the feet are still within the ut«rus, and where there is no 
disproportion between the head and the pelvis, the operation is 
always so rapidly performed that the child cannot make any, or at 
least very few, premature respiratory movements. But since the 
foreign bodies drawn into the air-passages may, within the first 
few days oiter birth, produce lobular pneumonia, the prognosis of 
the extraction depends to some extent upon the success of the 
treatment of premature respiration. The eristence of a dispropor- 
twn between Uie head and the pelvis, whereby the extraction of the 
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he^ad is obatructed, nmy be of BeriouB consequences to the child. 
Yet even in a greatly t'ontracted pelvis where, if the head preseiited, 
a live birth could hardly be eipected, we may succeed in extracting 
a living child. On the whole, therefore, extraction performed by a 
practised operator gives by no means unfavorable results. 

(6.) Extraction hy the breech. — When the breech presents, ex- 
traction is only indicated when there is danger to the mother or to 
the child. However, the fact is to be remembered that no conclu- 
sion can be drawn aa to commencing asphysia of the child from the 
passage of the meconium, which, as a rule, ia due to the compres- 
sion of the abdomen. 

A breech presentation is, if possible, to be converted into a tootling 
presentation, because extraction by the feet ia generally easy, and 
that by the breech very difficult. Aa long as the breech is movable 
above the brim that can easily be done ; but we must not despair d 
being able to bring down a foot even when the breech lies firmly in 
the mlet, or has partially descended into the pelvis. 

To accomplish this the woman is to lie on that side to which the 
feet of the child are directed, that ia, in the first breech position, on 
the right side. By this the fundus uteri with the head falls over 
ic the right aide, whilst the breech is inclined to deviate to the left. 
Now the left hand is introduced, the breech pushed upwards, and 
somewhat to the left, and if this succeeds that foot is grasped 
which lies foremost. The use of chloroform greatly facilitates in 
difficult caaea the bringing down the foot. There is not, however, 
in all cases the necessaiy time to use it. Extraction is then con- 
tinued in the way previously described. 

If the foot cannot be brought down, or if the breech haa already 
BO far entered the pelvis that it cannot be pushed ujj without 
great force, it will be necessary to extract by the breech. When the 
breech is low down in the pelvis, even though the hand can be passed 
by the breech, no attempt must be made to bring a foot down ; 
for the thigh-bone is too long to allow of its being drawn through 
thepelvis by the side of the breecli without being fractured. 

The index finger of one hand ia now brought into the hip 
situated in front, and hooked over it ; the wriat of that hand is 
grasped by the other bond, and with both firm traction is made 
downwards. In cosy coses the breech is in thia way brought down 
rapidly. If the breech is so low down that an index finger can be 

E laced in each hip, the extraction doea not offer any great difficulties, 
1 other caaea the impaction of the breech reaiats all efEorta ; during 
a pain it may be brought a little lower, but in the interval it fltajwtt 
as firm as a rock. 

We may then try to replace the index finger by a blunt hook. 
This, of course, gives the operator much greater power, but ita 
application is not quite free from danger. \Vhen the extraction is 
urgently .indicated, the child must undergo that danger. Quided 
by the "fingers the blunt hook is introduced between the ant«riar 
wall of the pelvis and the breech. Its free end is to be directed 
towards the Imee, and to be so much raised that it can be slipped over 
the thigh between the two legs. It is then pressed into the nip, uid 
aft«r its position has been ascertained extraction may be begun. 
The use of the blunt book is certainly not free from danger to 
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the child, and Hecker's reconmiendation to extract by means of a 
sling deserves consideration. He states that the sling can be 
applied without much difficulty, and that the traction is effectual. 
It is at anj rate less dangerous than the blunt hook. Pappel 
reconmiends the application of the sling by means of an instrument 
constructed like Bellocq's sound. 

The artificial removal of the afterbirth will be described in the 
sial " Pathology of Parturition," under the chapter on Heemor- 
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CHAPTEE n 
TREATMENT OF TOO GREAT RESISTANCE 



I. — IN ANOMALIES OF THE MATERNAL PASSAGES 

(a) Of the Soft Parturient Canal 

The treatment of pathological narrowness of the soft parturient 
passages will be given in the special therapeutics of parturition. 

(h) Of the Hard Parturient Canal 

a. Preservation of the life of the child ; induction of premature 
labour. — The induction of premature labour consists in the artificial 
interruption of gestation at a time when the foetus is able to live 
outside the uterus. It is hereby intended to avoid the dangers 
which, under certain circumstances, threaten the mother or the child, 
or both, where pregnancy is allowed to proceed, or delivery to take 
place at term. 

In the definition just given the time is approximately stated 
when premature labour may be induced. Since children bom 
before the twenty-ninth week invariably perish, the operation 
cannot be performed prior to that period. Nor is the fact to be 
lost sight of that the great majority of children bom between the 
twenty-ninth and thirtieth week die within a few days after birth. 

The induction of premature labour is indicated m the following 
cases — 

I. Where the pelvis is so much contracted that a fully developed 
child of medium size can only pass with the greatest difficulty 
and danger, whilst one not fully developed, yet viable, wiU do so 
without endangering itself or the mother. 

Now, however clear this indication may appear in theory, in 
practice it may be difficult to decide whether the operation is 
applicable to a considerable degree of pelvic contraction, and still 
more so to determine the time at which the operation should be 
performed. 

First of all, the preliminary consideration, how far the woman is 
advanced in pregnancy, is full of uncertainties. Under normal 
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conditions it ia pOBsible to determine pretty accurately by aji oxami- 
nation tbo period to which pregnajicy has advanced. But tinder 
abnorma] coaditiona, and eapeoiaJly where the contracted pelvis, by 
impeding the descent of the head, obscures, so to sfieak, the signs 
indicative of the time of pregnancy, it may be eitremely difficult to 
do 80 ; and these are just the cases in which, as regards the induc- 
tion of premature labour, that queatiou has to be a<tcurately decided. 
Therefore the calculations of the woman herself are of great im- 
portance, and are not to be disregarded unless they_ axe evidently 
mcorrect. Of course the highest degree of certainty will be obtained 
if the calculations of the woman agree with the result of the es- 
amination. 

When the period of pregnane* has been determined as accurately 
u this is possible, there is still another question to bo decided, 
namely, in which week premature kbour should be induced. The 
earlier this is done the Icsa the risks ot injuries to the mother, and 
the greater the chances of the child being bom alive, but not of 
hving ; and vice vered, the later this is done, the^reater the dangers 
to the mother and the chUd, but the greater the prospects of the 
child if bora alive. Then the time has to be decided upon when the 
child can pass through the pelvis without danger to the mother or 
itself. To bo able to fix the time for the operation with approsinjato 
accuracy a just estimate of the size of the pelvis and that of the 
head is required. As in the great majority of instances it is tho 
flat pelvis, that is, one in wluch the conjugate diameter is con- 
tracted either alone, or, at least, more so than the other diametera, 
which demands the induction of premature labour, it can easily 
be seen that very much depends upon the most accurate possible 
measurement of that diameter. A pelvic examination is therefore 
to be made, strictly adhering to the rules which will afterwards be 
given. In this variety of contracted pelvis the proportion between 
the pelvis and the head is the easiest and simplest to estimate, because 
one diameter only is narrowed. But in the generally contracted, or 
in the irregularly contracted, pelvis, and especially the osteo- 
malacic, this becomes a matter of much greater difficulty. Here 
the calculation of one or more diameters does not suffice, but several 
fingers or, if possible, the whole hand is to be introduced in order to 
obtain some idea of the pelvic space. 

With regard to the size of the child's head there are still greater 
uncertainties. It is not aecessible to direct mensuration, and its 
size can only bo approiimately determined by palpation. All that 
can be done Is to have recourse to the known averse measurements 



proportion between the pelvis and the head. This especially refers to 
primipane, in whom there is no indication of the most suitableperiod 
for the performance of the operation. In pluriparm the course and 
results of previous labours deserve the moat careful attention, and it 
is especially valuable to know the measurements of the heads of the 
children previously born. If the course of a previous labour was diffi- 
cult and imfavorable, it is well to induce premature labour though 
the pelvis be ouly slightly contracted. It can also be only approxi- 
mately stated to what degree of pelvic contraction premature labour 
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ifl applicable. Since we are mostly concerned with the flat peWs, a 
con]ug:at« dinmeter of 7 cm., or 2'75in,, or at least €j cm., or2'64in., 
would be the extreme limit, for a bead with a tranaveree diameter of 
8 cm., or 3'2 inches, could not pasB through such a pelvis without 
ccnaideralile compresaion. In the irregular coatmcted pelvis no 
eingle measurement can be given as the extreme limit. 

II. The induction of premature labour may ccasionally be attended 
with success in women whose children have been observed always 
to die at a certain period of pregnancy, provided that period be not 
too far distant from the normal term of gestation, and that all 
other remedies to avert the intra-uterine death of the children have 
proved of no avail in the previous pregnancies, 

m. Where morbid conditions which endanger the life of the 
mother prove refractory to all other treatment, and if there is 
reason to expect that those conditions will either disappear entirety 
after delivery, or at least be then attended by less suffering and 
danger. 

Of course this indication has a very wide range, Eind it« applica^ 
liility greatly depends upon the period of geafation. Whilat be- 
tween the twenty-eighth and thirtieth week of gestation a child has 
vay little chance indeed of living outside the uterus, there need 
hardly be the same degree of anxiety about the life of a child 
bom after the thirty-sixth week, for osperience has shown that 
children bom at this period thrive just as well as those bom at 
term. Now, since the operation itself is entirely free from danger 
to mother and child, it is indicated at that time when actual 
dangers can be averted from the mother, or when she can be spared 
intense sufferings for weeks to come, 

To avoid po3t-raort«m Ceesarean sections Stehberger induced 
premature labour in two cases of serious illness of pregnant women, 
where death was with certainty expected before t«rm. Both times 
delivery was quick and easy, and the children at least were bora 
ahve. This indication niay very rarely present itself, yet it requires 
to be fully considered. 

As a rule premature labour will only be induced when the child 
is known to be ahve. But this is no absolute condition ot the third 
indication, as the operation is required for the sake of the mother, 
and the state of the foetus is to Ije entirely disregarded. It must ua 
yet remain imdecided whether it would not be preferable to inter- 
rupt pregnancy even when there is a certainty of the death of the 
fcetua. Although the presence of a dead foetus within the utenis 
has not the same injurious influence which older authors feared, 
it will nevertheless be admitted that its earliest possible removal 
is desirable when it can be done in a harmless way. 

Mor is it at all necessary that the child should present by the 
head ; for, even when the child presents with the breech, cephalic 
version can be made in most eases where labour is prematurely 
induced ; and, on the other hand, with suitable assistance breech 
positions have scarcely a more unfavoiuble prognosis than bead 
positions ; nay, in the contracted pelvis a labour with the breech 
presenting is decidedly more favorable for the mother, and at 
times also for the child. Transverse positions by no means coutro- 
indicate the operation. Head or breech can almost always be nude 
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to present, ancl if bj the use of a plug tlie membranes are prevented 
from rupturing too early, version can be performed after the os is 
dilated. 

Prognosis, — The operation performed in suitable cases, and after 
approved methods, is favorable for the mother ; and in contraction of 
the pelvis it gives still better results the earlier labour is induced. 
The same cannot be said for the child ; its chances are worse the 
earlier the operation is performed. If only suitable cases are 
selected for operation, and all attending circumstances correctly 
estimated, the grea,t majority of the children ought to be bom 
alive. Under such circumstances, however, not only a slight in- 
crease of the size of the head may prove fatal to the child, but even 
those children if bom alive are by no means kept alive. The more 
immature the child the less chances it has of living. The ex- 
ternal circumstances of the mother have the greatest influence 
upon this. Almost all prematurely bom children of unmarried 
women, who go as wet nurses, die. But when the loving and tender 
kindness of the mother watches over the child, and when her station 
in life enables her to devote all her attention to her offspring, to pro- 
cure what is required to invigorate it, the chances of life are greatly 
incieased. 

It appears that the preservation of the child, the sole object for 
which the operation is frequently recommended, is often enough 
not obtained. But we lay special stress upon the fact that in the 
contracted pelvis the operation is to be performed not so much for 
the sake of the child as for the sake of the mother, whom it is 
intended to spare the dangers of labour at term. 

With regard to the methods of operation a great number of 
them have been given. We shall shortly describe and examine 
them. 

1. The introduction of an elastic catheter or bougie (Krause's 
method) deserves, in our opinion, the preference in almost all cases. 

An elastic catheter without a stilet is guided along the fingers 
into the cervix, and is gently pushed upwards for some inches be- 
tween the uterine wall and the membranes. It is allowed to remain 
there, and its slipping out may be prevented by a napkin put 
before the vulva, or by tying it. In introducing it care must be 
taken not to rupture the membranes. It not infrequently hap- 
pens that after the introduction of the catheter drops of liquor 
amnii drain off, whilst the bag of waters appears to be intact. The 
membranes have then been ruptured, not near the os, but somewhat 
higher up. This is only to be considered an advantage, for labour 
is more speedily provoked by it, and the gradual escape of the 
liquor amnii by drops has no injurious consequence whatever. In 
jluripan» pains often set in immediately ; in primipane within a 
few hours at least. 

This method satisfies all that can be reasonably expected from it. 
It is very simple, requires no complicated apparatus, is easily per- 
formed, is certain, and comparatively rapid in its effect, and has no 
inconveniences or dangers. If uterine action is exceptionally delayed 
the following method can easilv be employed in addition : 

The introduction of a bougie of lamisaria digitata instead of a 
catheter on accountiof its swelHng up is unnecessary, and is much less 
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safe. If it has to remain there for some hours it becomes fetid, and 
causes decomposition of the secretions. 

2. Injections between the uterus aud the ovtue (Cohen's method). 
An instrument constructed for the purpose, cone-shaped, in 

order to dilate the os, or a, common elastic catheter, is introduced 
between the uterine wall and the membranes. Tepid water is then 
injected through it until the woman feels an increased tension. By 
the injected fluid the membranes ore detached to a great extent 
from tie uterus, and the uterine action is quickly roused. 

This procedure is sure and rapid in its effect, but it is more 
inconvenient than the previous, and far more daJigerous. A good 
many deaths have resulted partly from it and partly from simple 
Taginal injections, probably due to the entrance of air into the 
uterine veins. 

3. Tamier's method by means of the " Dilatateur intra -uterin." 
Tanner recommends a new instrument of the shape of a bladder, 

which is to remain above the internal os. It consists of a caou- 
tchouc tube, very much like an elastic catheter, the upper end 
of which has very thin walls in one place. The tube is introduced 
on a stilet into the uterus. If wat«r is now injected into it under 
a, great pressure, the thin walls situated above the os internum 
are distended into a bladder, which remains there when the stilet is 
withdrawn, 

Spiegelherg has tried this method in seven cases, and strongly 
recommends it. The results be obtained with regard to the mother 
and the child are not very encouraging, but it must be admitted that 
they were not the fault of the method. We have only applied it in 
one case, and are therefore not in a position to give a definite 
opinion. Only this much is clear, that it never will supersede the 
simple catheter in practice. Though uterine action may quickly 
set in, nevertheless it often ceases after the expulsion of tbe caou- 
tchouc ball, as Tamier himself states, and delivery is scarcely tenni- 
nated earlier than by the use of the elastic catheter. In our case 
the pains completely ceased after the expulsion of the ball, and we 
had to introduce the catheter, which quickly produced efBcieut 
expelling force. If the caoutchouc tube is only moderately injected 
(to the size of a walnut) the ball is very early expelled. Jl injected 
to the size of a hen's egg it very easily bursts, either from 
the mere pressure of the pains, or from coughing, vomiting, &-c. 
The stopcock also gets easily unscrewed, and then the bladder col- 
lapses. It may therefore be well to follow Tamier's advice to take 
the stopcock away altogether, and to ligature the end of the tube. 
On the whole the procedure is inconvenient in every respect, and 
requires a special apparatus, so that it will certainly not be appli- 
cable for general practice, When a very speedy termination of 
labour is urgently indicated Tamier's instrument may be used, 
and after itsteipulsion Bamea' dilator is to be applied. 

4. lUechanical dilatation of the cervix, as recommended by Brnn- 
ninghausen, Kluge, and Barnes. 

When the cervix is still completely closed, and before using the 
uterine douche or plugging the vagina, Bnlnninghausen and Kluge 
i-econunend the introduction of a sponge tent into the cervix up to 
the internal os, retaining it there by means of a plug of cotton- 
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wool. The sponge-tent, however, soon becomcB fetid. It should, there- 
fore, be removed withm twelve hours at the latest, and if uteriae 
action has not yet eet in it is to be replaced hj & new one. Instead 
of a sponge-tent, which greatly irritates the cervix and becomes very 
fetid aft^r a short time, a, himinaria cone ia suitably employed, but 
this also if retained a long time favours the decomposition of the 
secretions. Not only are the tent'^ sometimes difBcult to introduce, 
but the method itself is, in regard to the rapiditj and persistence 
of its effect, far inferior to those above named, and, therefore, docs 
not deserve to bo recommended. 

Formerly special instruments were employed for the dilatation of 
the cervix uteii. Such dilators have been constructed by Osiander, 
Busch, Mende, and Krause. It need hardly be said that the dilata- 
tion of the cervix by means of iron instruments ia a rough treat- 
ment and not to be advised. Another far milder iufltniment haa 
been designed by Schnakenbui^, and called by him " Sphenosiphon." 
It is the bladder of an animal tied to a syringe, which when injected 
with water mechanically distends the cervix. 

E. Barnes' procedure is based upon the same idea. He recom- 
mends the dilatation of the cervix by fiddle-shaped india-rubber 
hags, which are of three different sizes. They are introduced by 
means of a sound, and when injected remain within the cervix, 
because their middle portion is narrower than the two ends. As 
the dilators are rather thick they can only be used when the cervix 
is permeable to two fingers, that is, when k,bonr provoked in another 
way has already begun, EUiot recommends them very strongly. 

5. Plugging the vagina recommended by SchoUer, Huter, and 

The colpeurynter— a caoutchouc ball with a brass stopcock — is 
put into the vagina, and injected with water. The effect of it, espe- 
cially after a moderate injection, is slow and uncertain, but when 
fully distended it is very mconvenient, and even causes great pain. 
In particular cases this method may be useful, especially when 
there is hcemorrhage, or when after the provocation of labour the 
puns cease, and an increase of the uterine action as well as a 
counterpressure against the membranes about to burst is wished for. 
The rupture of the membranes is prevented with great certainty by 
the colpeurynter. 

6. The ascending uterine douche (Kiwisch's method). 

A jet of water of a temperature of 30 — 35° R. is directed against 
the lower uterine segment for 10 — 15 minutes, and if a somewhat 
precise effect is expected, this has to be repeated every two or 
three hours, imtil siimcient uterine action has set in. This method 
ia not very reliable, and not quite free from danger, but at times 
it may be used to favour the ddatation of an entirely closed cervix, 
and to prepare it for the application of another method. 

7. The puncture of the membranes, Scheel'a method, or that of 
Hopkins and Meissner. 

According to Scheel's method the membranes are ruptured either 
by means of the uterine sound, or by one of the numerous pointed 
instruments designed for that purpose. The effect follows with 
great certeinty, though sometimes rather slowly. On aci:ount of 
the disadvantages, which may accrue from the premature rupture 
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of the membranes, this procedure Lad well nigh been abaudoned 
imtil lately. Eokitansl^, jun., has again strongly recommended 
it after numerous obaervationa in Carl Braim's clinic in Viciuia. The 
puncture ix made by a. pom1«d quill, which is introduced on the uterine 
Bound. According to fiokitanaky the liquor amnii drains oS slowly, 
and giTCB better results to mother and child than any other method. 

Meisaner has constructed a long curved trocar to puncture the 
membmoee higher up. After half an ounce of liquor amnii has 
been evacuated the inatrument Ja withdrawn. Gradualljf the liquor 
aionii drains off by drops, and thia ia followed by uterme contrac- 
tions. Thia procedure, also, is almost entirely abandoned, because 
the operation ia often very difficult to perform, and requires a apecifll 
instrument. 

Other methods which provoke labour slowly and with great on- 
certainty, and which besides are not quite free from danger, have only 
a historical value. They are — the metliod of Hamilton in which the 
membranes are detached from the uterine wall by the fingers passed 
round the internal oa; friction of the fundus uteri after d'Outrepont; 
friction of the oa after Bitgen ; ergot of rye recommended by Bama- 
botham ; irritation of the mammsa by auction, Scanzoni's plan,and also 
his douche of carbonic acid by which there has been one fatal case ; 
galvanism (recommended by Schreiber) ; the interrupted current (re- 
commended by Hennig) ; hot baths, irritating clysters, and many more. 

(/3) Withoid preBerving the life of the child. — a. Artificial ahortwx, 
— Artificial abortion, that is, the induction of labour at a time 
when the fcetua is not yet able to live outside the uterus, is on 
operation which, without doubt, ia to be practised when the sole 
hope of saving the life of the mother depends upon it. It is evident 
that this operation is justifiable. In such cases the physiciaiL has 
only the alternative of saving the mother by artificial abortioa. 
or of allowing her to die. The death of the mother is necessarily 
attended by that of the fcetus, so that the death of the fcetna is 
equally certain in both cases. The alternative, therefore, is either 
to save the mother or to let her die and with her the fcetua. In 
such cases It is not only permitted the phvaician, but it becomes 
his duty to save the life of the mother by mJucing abortion. 

The indication ia doubtleas correct in principle ; the great diffi- 
culty in practice is to select the suitable cEises. Evident danger to 
the life of the mother may possibly and probably be averted by 
artificial abortion. 

1, When the gravid, retroflected, or prolapsed uterus is strangu- 
lated, (Scanzoni induced abortion in inflammation of a gravid 
uterus contained in a femoral hernia.) If all attempts at reposition 
have failed the sole hofje of saving the mother depends upon empty- 
ing the uterine cavity. Here even the escape of the liquor anmii 
produces a considerable diminution of the uterus and the immediate 
recovery of the woman. 

2. In all other diseases of pregnant women, when life is in 
immediate danger, which all other remedies have failed to avert. 
Obstinate vomiting during pregnancy may lie mentioned as a dis- 
ease that most frequently demands the emi)tjing of the uterine 
cavity, whilst this is extremely seldom the case in diseases of the 
heart, lungs, or kidneys with acute and threatening symptoms. 
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It is more doubtful whether artificial abortion is admissible 
when the danger to the woman is not instantaneous, or need not 
necessarilj be averted, but the circumstances are such that her life 
would be endangered during parturition. This maj especiallj be the 
case when the pelvis is bj some peculiar abnormalitj or by large 
tumours so much obstructed that the child cannot pass through it in 
any way. Here the doubt is chiefly due to the fact that there are 
measiu^s which, taken at the normal termination of pregnancy, may 
possibly save both mother and child. If the Csesarean section be 
performed, the life of the child is with great probability saved, whilst 
the chances of the mother are certainly very bad, though not abso- 
lutely fatal. But it must rest with the mother to decide at the 
commencement of pregnancv as well as at term whether for the sake 
of her offspring she will place her own life in danger ; and if she 
declares that she wUl not peimit the Cesarean section to be per- 
formed, we are justly entitled to induce abortion, the more so as 
frequently the bodily and spiritual welfare of a whole family of 
children aepends upon the preservation of the life of the mother. 

In such cases, where the indication is somewhat doubtful, the 
practitioner will do well in the interest of the patient as well as his 
own to consult with a colleague before taking any decisive step. 

Many more indications have been given which, in the opinion of 
some, would justify artificial abortion. But close examination will 
show that the reasons are insufficient. 

In hemorrhages there is no necessity to induce abortion. For if 
the haemorrhage cannot be completely stopped it can with certainty 
be limited sufficiently to avert the danger, spontaneous abortion 
always foUowing in the course of persistent hemorrhage. Artificial 
abortion is never admissible in the following cases : — 1. In Eclampsia 
(this, however, is extremely seldom met with at the time in ques- 
tion), because it completely disappears under chloroform narcosis. 2. 
In carcinoma of the uterus. Here the birth of a mature and live child 
is possible, and it is unwarrantable to sacrifice the life of the child 
when that of the mother, absolutely lost, is prolonged only for a 
few weeks. 3. In contractions of the vagina, since they never form 
an absolute impediment to delivery. 

An operation equivalent in principle to abortion is the puncture 
of an extra-uterine growing ovum. In such cases the foetus is 
always as good as lost, and the mother herself being in serious 
danger the destruction of such an ovum is decidedly beneficial. 

The operation for the induction of premature labour is usually 
very simple. A uterine sound is introduced up to the internal os so 
as to pierce the membranes and allow the escape of the liquor amnii. 
In retroflexion of the gravid uterus this operation may be very 
difficult and even impracticable, so that it may be necessary to 
puncture the ovum through the posterior uterine wall, and thus 
mduce abortion. 

6. By craniotomy. — Under craniotomy are comprised all those 
operations which serve to reduce the bulk of the child's head, and 
to extract it after that reduction. 

The bulk of the head is reduced by perforation, which consists* in 
opening the cranial vault by means of properly constructed instru- 
ments, and allowing the cranial contents — ^the brain — to escape. 
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All the diametera of the head are very conaidembly diminished by 
the operation, which proves ao far effectual as to lessen the dis- 
proportion between the head and the pelvis. Of course the operation 
implies the sacrifice of even a living child. 

The indications for perforation depend to a very great extent 
upon whether the child is already dead or is still alive. 

The dead child ia always to be perforated when a disproportioii 
greatly obstructs the passage of the head through the pelvis. An 
exception is only made in hydrocephalus, where the cramal contents 
consist of serum which can easUy be eva^niated by a simple punc- 
ture. The reason for doing so ia evident. When the child is 
dead the safety of the mother is then the sole object of attention. 
To her, delivery under an existing disproportion la, beyond doubt, 
more injuriona than after its removal. But sinc« the disproportion 
can he removed in an innocuous way by perforation, it is the duty 
of the obstetrician to procure the mother that relief. There can be 
no question of sparing the dead child when, from its mutilation, the 
mother can profit. The same right whith sanctions the opening, in 
post-mortem examination, of the skull of a dead body, also allows 
the same to be done on the ftetal body contained within the uterus. 
That all uimecessary dismemberment is to be avoided is self-evident. 
It is necessary also that the perforated child should bo cleaned after 
the extraction, and that the mjuries inflicted should be hid from the 
eyes of the mother, for the same reasons as after a post-mortem 
examination the body is sewn up. 

If the child ia alive perforation ia then to be practised, when 
delivery must be terminated in the interest of the mother ; this, 
however, being impracticable in a way harmless to the child (as by 
forceps or version), and the mother declaring against the Ccesarean 
Bectioo, In all such cases the preservation of the living child is, 
if not always absolutely impossible, yet in the highest degree im- 
probable, whilst procrastination phwes the mother in imminent 
danger of her life. The practitioner who acts upon that principle 
will be able to save the lives of many mothers, whilst the one who 
rejects perforation, or limits it to the eitremest cases, will sacrifice 
one maternal life after another, and scarcely preserve 'in return the 
life of one child. 

Perforation of the after-coming head is always indicated when 
the head cannot be extracted by manipulation. Hor can this 
operation bo replaced by the forceps j for the same power can be 
exerted by manual extraction as through the forceps. Moreover, 
the head accommodates itself far more easily to the brim by it than 
when compressed on both sides by the blades of the forceps. Cep- 
halotripsy, which could replace perforation, is more dangerous to the 
mother and unnecessary, the extraction of a perforated head not being 
subject to any difficulty. A lire child in head-last labours ought never 
to be perforated, for the firm imjiaction of the head rapidly causes 
death. 

The time when the operation is to be performed naturally depends 
upon the indications. It can safely be asserted that in general it ia 
amost always performed too late. When the child is dead, and 
perforation necessary, it need not 1m3 delayed for a moment, li the 
child be alive perforation will certainly not be decided upon without 
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the presence of grave STmptoms, onlj care must be taken not to 
wait too long, or the motiier will not derive benefit from it. 

To perform the operation the head must be immovable above or 
within the brim. Perforation maj also succeed when the head 
is movable, but then it has to be fixed bj the forceps or by an 
assistant externally. In all those cases preference is to be given to 
' turning bj the feet, and extraction after perforation of the after- 
coming head if necessary. 

In uie course of time a large number of instruments for the per- 
formance of the operation have been devised. At present two 
kinds are in use, viz. the scissor-shaped, and the trepan-shaped 
perforator. 

Of the former, Naegele*s is the most useful. It is locked when 
introduced, and a clasp prevents its premature opening ; it cuts out- 
wards, and is brought into action by compressing the handles. 
Levret's perforator is also useful. It also cuts outwards, but its 
blades are crossed and the handles must be opened, and this makes 
it more inconvenient and more difficult to use. * 

The woman is to lie across the bed on her left side, with the nates 
a little beyond the edge of the bed. The scissor-shaped perforator can 
also easily be used in the dorsal posture ; but the escaping blood 
and brain cannot well be prevented soiling the bed, whilst in the 
position above indicated they can easily flow into a vessel standing 
at the bedside. The left hand, and with it the closed perforator, 
is introduced into the vagina. Guided by the fingers the per- 
forator, with the handles greatly depressed, is applied to the head 
(if possible, but not necessarily, to a suture) ; it is then pushed in 
m to the shoulders, the clasp is removed, and the instrument opened. 
&ving thus made a longitudinal woimd, the perforator is again 
closed and turned half round, again opened, and afterwards with- 
drawn. When the head has been firmly compressed in the brim, 
and its contents, therefore, exposed to great pressure, cerebral sub- 
stance will immediately escape from the opening. To facilitate this, 
any instrument (such as the uterine sound or a silver catheter) is 
introduced into the opening, and the brain broken up. The injec- 
tion of warm water into the cranial cavity will also facilitate the 
escape of its contents. 

Now the operation is finished ; its object, to reduce the bulk of 
the child's head, has been attained. The expulsion of the reduced 
head may generally be left to nature — almost always so if the opera- 
tion has been performed early. 

Instead of the scissor-shaped perforators, trephine-shaped have 
recently been employed. The most useful of them are Leissnig- 
Ejwisch's instrument, which has a movable pyramid, and large, 
well-catching teeth ; and Carl Braun's, which is provided with a 
pelvic curve. The trephine is applied to the hairy scalp, the 
pyramid well fixed, and by turning the handle the corresponding 
portion of the head is trephined. 

The object of the operation, to make a hole into the skull large 
enough for the escape of the brain, is easily and safely obtained in 
both ways. The use of the scissor-shaped perforator appears to us 
in general to be preferable. There is scarcely a more simple opera- 
tion than to push such a sharp instrument through a suture into the 
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skull, and by b. very little caution there need Ije no fear of laceratiag 
the maternal soft parts. We will only remark here that severd 
times the sacrum projecting into the pelric cavity haa toen pierted 
by the trephine instead of the head. In face presentation the fore- 
head is perforated, either in the frontal suture by the scissor-shaped, 
or else by the trephine -shaped perforator. 

The after-coming head is perforated by pushing the scissor-shaped 
instrument into one of the lateral f outonelles. If exceptionally uiey 
cannot be reached, the instrument may be made to enter the head, 
according to Michaehs, between the atlas and the occiput through 
the foramen magnum, or the base of the cranium is perforated be- 
tween the chin and the Tertebral column. In the latter case a 
trephine-aliaped perforator is more useful. 

The prognosis of the operation is in every respect favorable to the 
mother. By a little skill she cannot be injured by the instrument, 
and other dangers to her are not connected with the 0]>eration. 
Nevertheless it cannot be denied that a great number of the women 
upon whom perforation is performed die. The death is not due to the 
operation, but to the unfavorable eonditions which rendered the 
operation necessary, and not infrequently, also, to its late perform- 
ance. Most frequently a fatal issue is observed after perforation, 
but not propter, but post, when it has been performed because de- 
livery could not be terminated by a long and forcible forceps opem- 
tion. On the whole, perforation is an operation decidedly favorable 
to the mother. Its performance does not any way injure her, and 
the pressure upon the maternal soft parts is immediately, and to a, 
great extent, moderated by it. 

If the pelvic contraction is not very considerable perforation alone, 
with emptying the contents of the cranial cavity, and when the pains 
are defective, estraction, in the way about to be described, sufficed to 
overcome the existing disproportion. 

But if the contraction is very great the bulk of the head is to be 
BtiU further reduced in another way; for that purpose various 
methods have been recommended. In Germany and France cepha- 
lotripsy is generally employed. 

The cephalotribe is a very powerful and long forceps, with 
very small head and pelvic curves, which by various contrivances 
can be so screwed together that the tips of the blades approach, and 
tl^ greatest distance between them docs not amount to more than 
four centimetres. One of the most practical instruments is that of 
Breisky. 

The cephalotribe Is applied in the same way as the forceps, only 
its pelvic curve being small, and the head usually high up, the 
handles have to be greatly pressed against the perimeum. 

If both blades are well in rila the instrument is locked, and the 
compression apparatus is put on and screwed up. This has to be 
done very slowly and cautiously, as otherwise the head may easily 
slip out of the instrument. 

By a powerfully constructed cephalotribe the head is compressed 
with so much force that the bones of the cranial vault as, well as 
part of the base of the skull, are crushed. If a more complete re- 
duction of the head is intended, cephahtriptie repetee sans tractiotu, 
as reconunended by Fajot, may be made ; that is, the instrument ia 
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taken ofE, applied a second and, if necessary, a third time, in different 
diameters, and thus compression repeated. 

The cephalotribe is less frequently used by English obstetricians ; 
they generally employ other methods of reducing the bulk of the 
head. 

Simpson designed a new instrument, similar to the old bone 
pliers, but of stronger construction, which he called ''cranio- 
clast ;" one blade of the pliers is introduced into the cavity of the 
cranium and the other applied externally. The bone now grasped 
is broken up, and the cranial vault thus destroyed. 

A very similar method, which certainly deserves recommendation 
in very high' degree of pelvic contraction, is adopted by Braxton 
Hicks and B. Bajnes. The latter introduces the smaller blade of 
his craniotomy forceps into the interior of the cranium, and the 
other blade between the bone to be removed and the scalp. The 
bone is broken up and removed imder the guidance of the fingers. 
If the pelvic contraction is not very considerable it suffices to break 
off two or three pieces of bone, after the removal of which all the 
other bones composing the cranial vault collapse upon the base of 
the skull. If the contraction is still greater, the conjugate measuring 
only 6^ or 6J cent., 2*5 — 2*2 inches, or less, the frontal, parietal, 
tempond, and occipital bones are broken up by means of the forceps, 
and of the whole skull only the base remains. 

To sufficiently reduce the bulk of the head in pelvic contractions 
up to one inch, Barnes recommends the use of a strong steel wire. 
Mter perforation of the head, and, if possible, also after the destruc- 
tion of its vault by means of the craniotomy forceps, the skull is fixed 
by the crotchet, and the loop of the wire of an ecraseur compressed 
by the fingers is introduced into the uterus above the head. The 
compression being removed, the loop springs open, and is brought 
above the head. By tightening the screw of the dcraseur the head 
is evenly divided. The separated portion of the head is removed by 
the craniotomy forceps, and the rest of the head again divided until 
sufficient reduction is obtained. By the craniotomy forceps the 
rest of the head is drawn through the pelvis. Traction is now made 
to one side, so as to bring a shoulder into the brim. The operator 
then hooks the crotchet into the axilla, draws it down, and with 
strong scissors amputates the arm at the shoulder. This pro- 
ceeding is then repeated on the other arm. Then the thorax is 
perforated and the ribs cut through with a pair of scissors. The 
thorax and abdomen are then eviscerated, and the trunk, now in 
a condition of complete collapse, can be delivered by moderate 
traction. 

Barnes lays especial stress upon the fact that by his proceeding 
the maternal soft parts are very little exposed to pressure and con- 
tusion ; but he himself admits that the operation is much more 
difficult and requires greater skill than the Coesarean section. 

In order to effectually reduce the bulk of the base of the cranium, 
which by cephalotripsy is sometimes not crushed at all, or only in- 
sufficiently, it has recently been proposed to trephine the base of the 
skull. Thus the " forcipe perforatore dii Fratelli Lollini" of Bo- 
logna consists of strong pliers, to which a borer is movably attached. 
By means of it the vault and then the base of the skull are pierced 
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in one or more places, so that the forceps can eosiljr crush the 
skull. 

The " cephalotripse intra-cranionne of Guyon" appears to lie 
more practicaL Guyon pushes the piercer contained in the centre of 
the crown of a trephine into the cranial vault and trephines. Through 
the opening thus made the piercer ia brought to the base of the 
s^ull, and this is perforated by means of a somewhat smaller 
trephining erown, 

Hubert has lately recommended a very complicated proceeding — 
sphoaotrcsie or transforation — to perforate repeatedly the base of 
the akuU. 

As regards the applicability and the advantages of the various 
methoda, there is no doubt that on the whole cephalotripay is not 
quite free from danger, and the explanation of it is easy. The 
eephalotribe can only be applied in a transverse or in an oblique 
direction. The head being compressed in one of these directimii, 
the other cranial diameters, and also the one in the conjugate, must 
necessarily be increased, or, if this be prevented, press upon the im- 
pediment. The already greatly compressed soft parts at the ante- 
rior and posterior walls of the pelvis are again expoBod to a new 
pressure by the application of the cephalotribe. Of course the 
compressiou is much less when the brain has been previously re- 
moved, and for this reason it is necessary always to perforate pre- 
viously. By the English method the increase of pressure upon the 
already bruised soft parts is avoided. No doubt the gradual re- 
moval of the cramal bones by means of Ixiae pliers is a long and 
tedious operation. But with a skilful hand it must succeed without 
any injury to the moiher, and the compresaion of the soft parts is 
at no time increased, but with each removal of a bone continually 
lessened. Ertraction also, as will soon be seen, is relatively easy nndM 
the most difficult conditions. It cannot, therefore, be denied that 
the English method has decided advantages over cephalotripsy in 
spite of its long and tedious performance. Future time will have 
to decide on the usefulness of the other methods. 

By the reduction of the bulk of the head the principal indica- 
tion, viz. the diminution and abobtion respectively of the dispropor- 
tion between head and pelvis, is met, and in all such cases it 
must bo a principle, unless an immediate dclivejy is urgentlv de- 
manded, to allow nature time to effect eipulaiou. 

It very frequently occurs in practice that after reduction of th» 
bulk of the head delivery cannot be delayed any longer, and, there- 
fore, >means must be employed to effect extraction artificially. 

Manual extnu!tion is possible only in the milder coacs. At times 
it suffices to introduce two fingers into the hole in the skull, at 
others the hand has to be passed over the collapsed head in order to 
draw upon the base of the cranium. Aftertho removal of the bones 
of the cranial vault the twisted scalp sometimes forms a usefid 
handle. Turning also, which is possible after perforation, may 
sometimes advantageously be performed. This must be performed 
with caution, lest the inner suirf ace of the uterus be injured by epicula 
of bones, 

In the majority of cases instruments are required to effect ei- 
tractiou, The common forceps, by which a normal head alone can 
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firmly be taken hold of, is not applicable for the emptied sknll ; and 
since Baudelocque the nephew has invented the cephalotribe, this in- 
strument is pretty generally used for that purpose in Prance and 
Germany. Having crushed the skull, the instrument is allowed to re- 
main in nlu, or it is applied anew, so that the blades together with the 
portion of the skull which they compress come to lie within the con- 
tracted conjugate diameter, and are afterwards cautiously extracted. 

Extraction by means of Simpson's cranioclast or a good cranio- 
tomy forceps is less injurious to the maternal soft parts and appli- 
cable in very considerable pelvic contractions. "With the instrument 
designed by Carl Braun excellent results are obtained in Vienna, 
.One blade of Braun's instrument is placed in the cranial cavity, 
the other over the face, and thus extraction performed. 

If the' English method is adopted and the whole cranial vault 
removed the base of the skull may conveniently be passed through 
a very highly contracted pelvis. Braxton Hicks recommends 
bringing the face into the pelvis and extracting by means of a 
crotchet applied to the lower jaw. Bobert Barnes applies his 
craniotomy forceps over the lower jaw and the orbits and drags the 
base o£ the cranium edgewise through the narrow space. This 
proceeding may be adopted in a very high degree of pelvic contrac- 
tion, since the grasped diameter does not usually measure more than 
2f cm., or 1 inch. 

There is no doubt that the methods of operating with the crani- 
otomy forceps are more rational, and if performed with a little skill 
are, in difficult cases, less dangerous to the mother than cephalo- 
tripsy. But, on the other hajid, the cephalotribe is more easily 
handled and is, therefore, especially to be recommended to less 
practised operators. 

After perforation in face presentations the crotchet is useful for 
extraction, because it can easily be fixed. The cephalotribe applied 
over chin and forehead, also renders good service, as a very small 
diameter is thereby opposed to the pelvis. 

The after-coming head can generally be easily extracted after the 
removal of the brain. This proceeding is, at any rate, much milder 
than extraction by means of the cephalotribe without previous 
perforation. If the pelvis is so greatly contracted that the base of 
the skull is too large, a crotchet may be put into the side of the 
skull in order to place the base obliquely and to bring it edgewise 
through the narrow opening. 



OPSNINa OF A NEW PASSAGE BY THE C^SABEAN SECTION 

The Ceesarean section consists in opening a new passage by divid- 
ing the abdominal and uterine walls for the purpose of extracting 
the child from the womb. 

This operation is attended by the greatest risk to the life of the 
mother, and as long as she is alive it has to be limited to the 
foUowing cases : 

1. When the delivery of the mother per viae naiurales, the foetus 
being alive or dead, is not practicable at all, or only so under greater 
dangers than those attending the Csesarean section. 



202 



GEXEEAL rATHDLOGT, ETC., OF FAETUEITIOK 



ladt'peudeiitlj' of those very rare eases where large tumours, which 
can neither be dimmished iu bulk, nor displaced, fill up the pelvis, this 
occurs ftlmost exdusivply in cases of pelvic deformities, and princi- 
pally in the rickety and osteomalacic pelvis. With regard to the 
contractions of the soft ports only greatly advanced carcinomatous 
degeueration of the cervut necessitates the Caesarean section. Here, 
the birth of a mutilated child per vias mtturalei is always very liighly 
dangerous to the mother, and ainee by the sacrifice of the child tlie 
life of the mother already doomed can only be protracted for a short 
time, this indication for performing the Coeaarean section deservea 
full attention when the child is alive. 

2. "When a living child cannot be delivered ty the natm^ 

Eassages without sacrifice of its life and the mother desires the per- 
irmance of the operation. Pelvic deformity is also tiie most 
frequent determining cause of this. It is extremely rare that the 
operation is performed on this account, and mothers almost alwaya 
prefer the perforation of the child, and justly so. 

The moat suitable time for operating is when the membranes an 
still intact, the os rather dilated, and the pains strong. If tho 
operation is performed earlier the very important contractJoiu of 
the uterus, ^ter the operation, are defective ; if later, after the 
escape of the liquor amnii, the performance of the operation is mora 
difficult and the prognosis more unfavorable for the child. The 
woman lies either on her bed or, more conveniently, on a mattress 
placed upon a table. The room is to be large and welt ventilated, 
and the air in it pretty warm (72J° F.). Vessels containing warm 
water are also to De placed in the room in order to render the air 
moist. 

The instruments required are several curved bistouries, a groort-ed 
director, a knife with a blunt end, several new simuges, ligature!^ 
and sutures. 

After chloroform has been administered, unless local anffistbesia 
is preferred, any coils of the intestine lying in front of the uterus 
are pushed aside, and the uterus so placed as to be bisected in the 
linea alba (in greatly contracted pelvis the uterus lies often very 
obliquely, and this requires attention lest the incision pass through 
the edge of the uterus). It is fixed in that ]>o8ition by an assistant, 
and the abdominal walls are stretched over it, Prcriously, how- 
ever, the bladder is to be emptied by means of a catheter. Tho 
incision is made in the linoa alba, commencing at the umbilicus and 
continued so far downwards as not to injure the bladder. The 
abdominal walls are divided in layers, on reaching the peritoneum 
the abdominal cavity is opened at one small spot ; the peritoneum 
is divided then to the necessary extent on a director. Then the 
uterus appears in the wound, and an assistant must grasp it witli 
both hands ; any portions of the omentum lying upon the uterus 
are to be pushed back t>eneath tho abdominal walls. Intestinal coils 
are not now visible. 

The steps of the operation have been performed until now slowly 
and gradually ; but as soon as the uterus is to be incised the re- 
mainder must be continued with all possible speed, vet with calm 
consideration. The wound of the uterus will give nse to profuse 
and soiuetimeB, indeed, to enormous bleeding, so that here the 
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operator has an opportunity of showing his presence of mind, for, to 
stop the hffimorrbBkge, there is onlj one effectual remedy, and that is 
emptying the uterus. The more profusely the blood pours out the 
more rapidly is the uterus to be incised. 

A free incision has now to be made into the uterus, the knife is 
to pierce through the parenchyma of the organ at about the internal 
08, so deeply that the membranes or, when the waters have escaped, 
foetal parts can be seen. Through the incision one finger is intro- 
duced into the uterine cavity and the wound extended. Whilst an 
assistant hooks one finger into the upper angle of the uterine wound, 
and fixes it in contact with the corresponding angle of the abdominal 
woimd, the hand is passed into the uterus, grasps the feet, ruptures 
the membranes, and extracts the child by the feet. If the head 
appears in the opening, the child is extracted by it. If the uterine 
woimd is too small it must be enlarged upwards by the blunt-pointed 
knife. Then the cord is divided and tied and the child is handed over 
to the nurse. The placenta is detached by the contractions of the 
uterus, and can easily be removed through the wound. If adherent 
to an^ spot it is to be carefully separated. Whilst the waters are 
escapmg and the child is being extracted the uterus contracts con- 
siderably. The assistant, who fixes the uterus, must accurately follow 
the contracting organs with his hand, in order to prevent prolapse of 
the omentum or of the intestinal coils. 

When the uterus contracts well, so as to close the wound and arrest 
the bleeding, the organ is replaced in the abdominal cavity, and 
the abdominal wound is closed by sutures, which have to include 
the peritoneum throughout the whole extent of the wound. If 
liquor amnii or blood in any large quantity have escaped into the ab- 
dominal cavity, it must first be removed by new sponges. 

Sometimes the uterus does not contract sufficiently to close the 
wound in it ; hsdmorrhage* therefore, occurs from time to time, and* 
this may be very considerable when the uterus feebly contracts. By 
friction of the uterus complete apposition of the edges of the wound 
may be obtained. Failing this sutures may become necessary ; but, 
if it is possible, their use is to be avoided. 

When the operation is completed the woman is put to bed. 
Several long strips of adhesive plaster are then placed around the 
pelvis, and brought over the front of the abdomen, crossing the 
wound ; a dry napkin is placed over the wound. At first no other 
dressing is required. Later, when the wound begins to suppurate, 
it is dressed with lint. 

The after treatment is merely symptomatic. Irritation on the 
part of the intestinal tract (as hiccough, nausea, vomiting) is suitably 
combated by small pieces of ice. Subcutaneous injections of 
morphia are also useful. The bowels are to be evacuated as soon 
as possible by enemata, castor oil (if this does not produce vomiting), 
or calomel. 

[t would lead us too far to indicate the treatment of all possible 
sequehe. If the woman is weak, or if much blood has been lost 
during the operation, our first attention is to be paid to good 
nutrition. 

We have already spoken of the Csesarean section on the dead. 
The operation is performed in the same way as upon the living. 
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Progiums. — Although the Btatistics of the mortality aft«r the 
Cseaarean eectioa vary greatly, this much is certaia that the chiuices 
of the mother are very doubtful. According to the recent statistici 
of Mayer the results in different countries are the following : 

Of ISO openttion* in England S36 nwoTcred, 24-1 died i- 50 per cent. 
„ 713 „ Oennmij B.12 „ 380 „ = 63 „ 

,,314 „ France 153 „ lUl „ ^56 „ 

„ 11 „ Belginm i „ 7 „ = 63 „ 

„ 40 ,. Itolj S .. 41 „ - 87 „ 

„ 12 „ America 8 ,. 4 „ = 33 „ 
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Michoelis has arrived at the same conclusion. His Btafjstics show 
of 258 cases 118 recovered, 140 died = 54fl&. Eavser found ot 338 
operation3 210 bad and only 128 good results, that is, death occurred 
in 62%. 

It can scarcely be douhted that even these reaulta appear some- 
what too favorable. The great majority of operations wilh 
favorable issue are published, whilst those which end fatally are 
rarely brought under the notice of the profession at large. 

A good result may be expected when the operation is performed 
at the right time and under favorable eitemal circuiitBtaiices ; 
moreover, when there has been no great loss o£ blood, and no im- 
pleasant accidents have occurred during the operation. Not 
mfrequently, however, under such favorable circumstances, death 
occurs, whilst, on the other hand, cases arc known where, under the 
most unfavorable external conditions, m a greatly osteomalacic 
pelvis, and the woman being in a very weak state, the operation has 
imeipectedlybeenfollowedbyafavorableresult. Kay,even in some 
cases of far advanced carcinomatous degeneration of the cervix the 
women have recovered to succumb, at last, to the progress of the 
new growth. 

When the hsemorrhago has not been very considerable, and the 
woman has got over the shock of the operation, and the uterine 
wound baa well contracted, the principal danger arises from a. 
secondary peritonitis. If no symptoms of this appear, the bowels 
have acted, and the woman feels herself better at the end of the first 
week, there is reason to hope for a good result. 

The repetition of this operation upon the same woman by no 
means gives unfavorable results, and it even appears that, in such 
cases, the prognosis becomes better ; according to Eayser the mor- 
tality is tnen only 29%. Ciesarean section has been performed 
relatively frequently twice, very rarely three times, upon the same 
woman, and a Mrs Adametz has even four times been Hiiccewfully 
operated upon by Michaeiis. The last time the abdominal cavity 
was not opened at all on accoimt of old adhesions. Oettler, m 
Greiz, communicates a case where he successfully operated four 
times upon a rickety woman, and in the 'Revue Theiap.' of the 
l&th Sept,, ISrO, a similar case is recorded. 

All tlie children who at the commencement of the operation 
are in perfect health are bora alive. Until the uterus is incised the 
child can in no possible way be endangered by the operation. 
After the incision the child is ex]>osed to asphyxia, when the bleeding 
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is Teiy considerable, and most easilj when the incision passes 
througli the placenta. But always in such circumstances, on ac- 
count of the hsemorrhage the child is to be extracted so rapidly 
that the asphyxia cannot assxune a very high degree. Statistics of 
the result to the child (according to Kayser and Michaelis 30% 
died) are valueless, since the state of the children before the 
operation has not been duly considered. According to Michaelis 
ail the children have been bom alive when the operation has been per- 
formed before or immediately after the rupture of the membranes, 
and this shows, to a great extent, that the prognosis for the children 
is favorable, when previous to the operation they are perfectly 
healthy. 

2. — ^Malposition op the Child 
A. Correction of the jpoeition by turning 

Version or turning is an operation by which the position of the 
child is changed, so that instead of the presenting foetal part 
another part of the foetus, the cephalic or pelvic extremity, is made 
to present. 

The object of turning is a double one. It either serves to convert 
a position absolutely, or in the actual case only, imfavorable into a 
better one in order to obtain better chances of a safe delivery, or it 
is intended to change the position of the child from one in which it 
cannot be extracted into one which allows of immediate extraction. 
In both cases the foetal position is changed in order to facilitate 
delivery ; in the one a natural, in the other an artificial delivery. In 
the first case the operation is completed with the turning, in the 
other it is to be followed by extraction. 

Version is made either by the head or the pelvic extremity. 

a. Turning by the head — cephalic version, — Cephalic version can only 
be made for the purpose of changing the presentation and never for 
facilitating extraction, for the head situated above the brim is not suit- 
able for immediate extraction. We have, therefore, here a veiy im- 
portant restriction of the applicability of cephalic version ; it is out 
of place whenever circumstances demand instantaneous delivery. 

A great many circumstances have been mentioned as contra-indica- 
tions. Of all these, provided the child be alive, only one merits serious 
attention. It is prolapse of the funis. If this has occurred whilst the 
OS is slightly dilated it is preferable to let the cord and child remain 
as they are, because the deviated head does not press upon the f imis. 
A sufficiently dilated os, however, allows an immediate termination 
of labour by podalic version and extraction, which, of course, is 
preferable to reposition of the cord followed by cephalic version. All 
the other contra-indications mentioned as such by some obstetricians 
cannot be accepted unconditionally. Thus, for example, pelvic con- 
traction. This may frequently make cephalic version impracticable. 
Yet, at the commencement of labour and in only slight pelvic con- 
traction, the operation is often successfully performed. That the 
head be close to the os is useful, but not necessary. Also, the 
intact membranes facilitate the operation, but their rupture does 
not render it impossible. Begular uterine action is by no means 
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required, es])ecialiy when the os is only a little cli]at«<l. Cephalic 
Tersion is moet easilj performed just in the absence of pains, and the 
delay in the dohvery is less Injurious after the head has been made 
to present. The operation certainly does not require a complete 
dilatation of the os uteri. We shall show that the operation is then 
most beneficial when the os is only slightly dilated. 

When in a given case cephahc versiou is indicated it remains 
to be determined at what period of the labour this should be per- 
formed. 

Mattel, Esterle, C. Braun, Hecker, and Hegar, have recommended 
turning by the head to be performed even during pregnancy. This 
proposal may be adopted when there has beeu an opportunity of 
examining during pregnancy, and the more so since the chsnge of 
position is then generally very easily effected. Only no great advan- 
tage can be expected from it, for just in those cases where, at 
term, the head does not present, the tendency of the child to change 
its position ia uauaUy so reiy considerable that the chances of retain- 
ing the turned child in the head position are very slight. 

At the commencement of labour turning by the head deserves much 
greater consideration. If the os is closed or, at the most, able to 
admit one or two fingers, turning by the head, except in some few 
cases, is preferable to that by the feet. Even if the pelvis is mode- 
rately contracted, the operation is not absolutely contraindicated, for 
the head will have time enough to accommodate itself to the Imm. 
In placenta prtevia it is always better to turn hy the feet, for the 
slightly dilated os is more effectually closed by the feet than by the 
head. 

Mattel and Hegar have also proposed to convert breech into head 
posltiona towards the end of pregnancy or at the commencement of 
labour. Provided the turning can be effected without difficulty, no 
serious objections can be made to that proposal because, on the 
whole, head positions are more favorable to the child than breech 

The case is different when the os is almost or entirely dilated. 
Moreover, when the waters have escaped, tiuning by the head is 
usually impossible, or at least so difficult that protraotfd attempts 
are certainly not justifiable. Before the membranes have burst the 
child may easily and successfully be turned by the head, but whether 
this be advisable is quit« another que-stion. The contracted pelvis 
forms, for reasons to be mentioned as we proceed, a contra-indica- 
tion. But even in the absence of any di8])ropoTtion it must alwavfl 
be home in mind that imdet such favorable conditions turning by 
the feet is an operation wholly indifferent to the mother, and the child 
must almost necessarily derive benefit from it, when eirtraction follows 
iu a suitable time. Besides, after podalic version labour cau be ter- 
minated at any time, whilst after turning by the bend strong pains 
are necessary, else delivery is delayed for a long time. All that has 
been above said as contra-indicating cephalic version applies more 
forcibly still to those cases where the os is dilated j then only may this 
operation be performed, when the head is not too far from tho bnm, 
the pelvis normal, the membroncB mtact, and the uterine action 
such as to allow a reasonable prospect of a speedy termination of 
labour. 
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With regard to the prognosis of cephalic version, it can in general 
be said that it is equally favorable to mother and child. It is 
because the operation itself is harmless and the head position is, of 
all presentations, the most favorable. 

The methods of operating are the following : 

1. Presentation of the head by the mere posture of the woman. — The 
mildest and the least hazardous proceeding is to effect a head pre- 
sentation hj means of a suitable posture of the woman. Success is, 
as a rule, certain when the head has deviated to one side and the 
membranes are intact ; for instance, if the head is situated some- 
what to the right, the woman is placed on her right side. The 
fundus uteri with the breech falls over to the right, and the head 
engages in the brim. A cushion placed imder the right side of the 
mother, so as to press \ipon the side of the abdomen, maj facilitate 
the engagement of the head. 

In suitable cases this proceeding is successful ; but unless the 
head is quicklj fixed bj the pains tiie previous faultj presentation 
is easilj assumed again when the woman changes her posture, or if 
she remains in that posture the head is liable to deviate to the oppo- 
site side. From time to time the position of the head is to be 
ascertained. As soon as the head presents the woman assimies the 
dorsal posture, whilst the uterus is prevented from deviating too far 
to one side. Bj the rupture of the membranes the head can be 
fixed with great certainty ; but as long as the os is imdilated it 
cannot be done, since prolapse of the fimis may occur, which will 
place the life of the child in the greatest danger. External pressure 
upon the uterus also serves to fix the head, and gives very good 
results when the os is dilated ; it is, however, uncertain when the os 
is not at all or scarcely dilated. 

2. Twming by external manipulations alone, — ^Before internal mani- 
pulations are to be thought of turning should always be tried by the 
more gentle external manipulations. Eor that purpose the woman is 
to lie on her back, and the operator sits on the edge of the bed (at 
about her thighs), or he stands at the bedside at a place correspond- 
ing to the woman's chest, and manipulates the abdomen from above. 
One hand pushes the breech upwards with some force, and the other 
directs the head towards the brim. The manipulations are made 
during an interval in the pains, and during the pain the foetus is fixed 
in a position approaching as much as possible the one desired. 

3. Turning by combined external and internal manipulations, — If 
external manipulations alone fail in engaging the head in the 
pelvic inlet, this may be tried by combined external and inter- 
nal manipulations ; -not only when the os admits the whole hand, 
but as soon as one or two fingers can be passed internal mani- 
pulations may be practised. According to the teachings of 
Braxton Hicks, one hand manipulating inside pushes the shoulder 
away, whilst the other, acting externally upon the head, approaches 
it to the fingers within the os, and the head thus plays between both 
hands. If now the breech does not completely ascend to the fimdus, 
the hand within the vagina is withdrawn, and whilst one hand con- 
tinually presses upon the head the other pushes the breech upwards. 

We have already stated above the reasons why this operation 
is very exceptionally performed when the os is only slightly dilated. 
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If it is to be done it is adTiaable either to manipulate eit«mally or 
to act simultaneouBlj from within and without. The oh being 
BufBeientlj dilated to admit one hand, the iutemd manipulations of 
Biisch or d'Outrepont may be adopted when Braiton Hicks'e 
mi'thod fails. It is always useful to assist the hand manipulating 
internally with the other hand externally (for instance, by pressing 
upon the head or pushing the breech upwards). 

Busch's method is espeoially applicable when the membranes are 
inta«:t, and contain a large quantity of liquor amnii. It consists in 
the following manipulations : — When the bead of the ftetua is to the 
left, for eoujnple, the right hand ia passed through the ob without 
rapturing the membranes. Arrived at the head, the membranes are 
ruutured, the head grasped by four fingere and giiided into the 
brim. Two fingers are left there to control the position of the head, 
and somewhat feeble paius are strengthened by friction. The 
fingers are removed when tho head is firmly engaged. 

D'Outrepont' 8 method is often successful in cases where favorable 
results can no longer be espected from that of Eusch, especially when 
there is a small quantity of liquor amnii, or after its eseape. If tho 
bead lies to the left the left hand is passed up into the interior, and 
the shoulder is pushed into the right side of the mother. Here also 
the external pressure upon the head with the right baud can never 
bo dispensed with. 

ji. Turning by the hre^h. — In general, turning by the breech is 
then indicated when, the os being slightly dilated, cephalic version 
was originally intended, and this has become impracticable, because 
the head ia too far away from the inlet. TTiider such conditions 
a transverse or oblique position is usefully converted into a breech 
presentation. 

If alteration of the posture of the woman or external manipula- 
tiona alone sufBce, turning by the breech may be tried. But if 
internal manipulations are necessary, it is always better to bring 
one foot down into the vagina. The breech position has hardly any 
advantages over an incomplete foot position, and when the breecn 
has entered the pelvis a speedy eitraution may become impossible, 
whilst this can easily be done by one foot. At the time when the 
breech is made to engage in the brim, it cannot be said with cer- 
tainty whether speedy extraction will be necessary or not, and since 
after the descent of the breech a foot cannot possibly be brought 
down, it is certainly always for the interest of the child to turn by 
one foot. 

In exceptional cases, where tbe band cannot reach the feet at all, 
or only with the greatest difiiculty, as when a transversa position has 
persiat^ too long, it then becomes a necessity to turn by the breech. 
Betschler says that ia the live child, even in veir difficult cases, the 
breech can be brought to the brim by a finger booked on the peri- 
neum, and Schmitt recommends bringing the breech downwards by 
leverage movements. In the dead child, and when the shoulder is 
not too low down, the breech can be brought down by hooking one 
finger in the anus (Moissner thinks it also applicable to the live 
fcetua), or by a blunt or sharp hook, and thus embryotomy is at 
times avoided. 

The operation of turning by tbe breech is the aame, with 
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the exoeption of the last-mentioned cases, as that of cephalic 
Tersion. 

y. Turning by the feet. — Under turning by the feel (podalic 
Tersion) is understood ihe artificial conversion of a head or transverse 
position into one with the feet presenting. 

The operation is indicated in the following cases : 

1. In transverse or oblique positions, for the purpose of correcting 
those positions, when cephalic version is either quite impossible 
or only practicable under the greatest difficulties, or when turning 
by the feet, for reasons above mentioned, deserves the preference. 

2. In hc^ presentations, when there is reason to suspect that, in 
the given case, the natural course of the labour will be more un- 
favorable for the mother, the child, or for both, than the course of an 
artificially produced footling presentation. This may occur in faulty 
presentation of the head or face, in the descent of extremities or of 
the funis in front of the head, in placenta prsevia, in malformations 
of the foetus, and in the contracted pelvis. The conditions under 
which podalic version, in these cases, is successfully made, will be 
given in the special pathology of parturition. 

3. When labour must be inmiediately terminated and the pre- 
senting part cannot be dravm upon ; in such a case podalic version is 
performed with the sole object of extracting the child. 

Version alone does not completely meet this last indication. It 
has to be followed by extraction also. The other indications only 
requre turning, and the termination of labour is left to nature. 
However, it often occurs that subsequently symptoms appear which 
render extraction necessary. 

The practicability of version is always dependent upon two con- 
ditions, viz. (1) the pelvis must not be absolutely too narrow, and (2) 
the presenting part must not so occupy the brim that the hand cannot 
in any way pass by it. 

It IS not particularly necessary that the os uteri be so dilated as 
to allow the hand to pass through it ; on the contrary, the chances of 
version are the greater the earlier it is performed. The operation 
is certainly most easy when, in the absence of any deformity of the 
pelvis, the os is dilated, the child freely movable, and the membranes 
mtact. 

The prognosis is, under the circumstances before mentioned, in 
every way favorable for the mother and the child. The operation 
itself, if dexterously performed, is neither dangerous to the mother 
nor to the child. Pelvic positions are, on the whole, more unfavor- 
able to the child than head -positions ; but by the intervention of art, 
at a suitable moment, the chances are greatly increased, so that turn- 
ing, if performed under favorable conditions, certainly promises 
excellent results. 

The results, however, are different when the operation is performed 
imder imfavorable conditions, as in a contracted pelvis after the 
waters have escaped for a long time and the uterus has firmly con- 
tracted. Even in these cases the act of turning is very rarely indeed 
hazardous to the child (it is different as regards the subsequent ex- 
traction) ; but the mother is far more exposed to dangers, which, 
however, are not due so much to the turning as to the imfavorable 
circumstances under which this has to be performed. For the intro- 



210 



GENERAL PATUOI-OGY, ETC., OP PARTtElTION 



dKction of the haad into the uterus, and the version o£ the child, 
may produce a eevere inflammation of that organ, or. If a predispo- 
sition exists, it may be the determining cause of a rupture. 

It is of the greatest importance to make bji accurate e):bjmal and 
internal eiamination before jierforming the operation. Sufficient 
infomia.tion as to the position of the child is obtained by the externa], 
and the condition of the oa and the position of the presenting fiBtal 
part is ascertained by an internal examination. 

The dilatation of the os must also be taken into consideration, 
wlietber it admits the whole hand or not. There is no need to put 
off the operation till the os is completely dilated ; but if it will admit 
one or two fingers the proceedings reconinieDded by Braxton Hicks 
and B. Barnes are to be adopted. If, for instance, the child is in 
the first head position, and the membranes are intact, two fingers of 
the left hand ore passed throngh the os and applied t^ the head. If 
the OS is high up, the introduction of the half or the whole hand 
into the vagina is necessary, and the operation should then be per- 
formed under chloroform. Whilst the head is pushed by the fingers 
towards the left ilia« bone the right hand ertemally presses the 
breech greatly to the right. If in this way the head has been, 
made to deviate the fingers are applied to the shoulder. The child 
being in a, transverse position and the membranes intact, the breech 
is o&n remarkably quietly brought into the os by the transverse 
tension of the uterus, or the knee can be reached with one finger, 
and is then dragged down into the os. If this, however, does uot 
succeed, strong pressure upon the breech will usually bring the foot 
downwards, and allow of its being drawn into the os. The smooth 
yet firm membranes greatly hinder a, firm grasp of the foot, and 
often this is not obtained until after the membranes have been rup- 
tured. Occasionally, when the head has deviated from the brim, 
external pressure is usefully applied, at one time to the breech, and 
at another to the head. In transverse positions one often succeeds 
more easily in bringing a knee or a foot within reach of the internal 
OS. If the turning of the child in this way fails, we must wait until 
the OS is more fully dilated. 

Though the os lie widely open, so as to a-Imit one hand, turning is, 
nevertheless, when a suitable occasion presents, to be attemptod itu 
the way just described. If there is any difficulty about it the whole 
hand may bo introduced, and the feet seized at the place where they 
ore situated. 

For the operation the woman must be in a suitable posture. This 
applies, not onlv to cases when version itself is surrounded by diffi- 
culties, but to all cases where tumiug is to be followed by eitniction, 
and where this is not uncommonly easy, as, for instance, iu the second 

The lateral posture offers material advantages for the act of 
turning; but extraction in this position Is certainly more difiicult 
than when the woman lies upon ^e cross-bed. However much for 
reasons of convenience and usefulness the lateral posture deserves to 
be recommended, if turning alone is intended, or if extraction will 
apparently be free from impediments, we yet prefer, in cases where 
extraction is neccBsory, and where it promises to be difficult, espe- 
cially in the narrow pelvis, the use of the cross-bed. Howewr, 
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during tlie operation itself the lateral posture can easily be con- 
verted into the oblique one above mentioned, in which extraction is 
BO very easy. The tnee-elbow posture, which in certain cases may 
be very useful, can almost always be replaced by the lateral 
posture. 

Previous to the operation everything must be prepared for it and 
for the reception of the child. A sufficient number of napkins must 
be at hand, also warm water to bathe the child, and an elastic ca- 
theter for the treatment of asphyxia. It is also desirable to have a 
sling and a sling carrier at hand. Bladder and rectum are always 
to M emptied before the operation. 

In cases where the delay of a few minutes is of no great consequence, 
and where no weighty contra-indications exist, turning is best made 
under chloroform; for not only does it spare the woman the pain 
produced by the introduction of the hand into the vagina, which is 
almost always very great and sometimes even very intense, but it 
also greatly fadlitates the various steps of the operation itself. 

The hand which most naturally corresponds to the position of the 
child's feet is used in turning. Li head presentation, the feet being, 
for instance, in the right side of the uterus — first position — ^the left 
hand is used ; and, on the contrary, the right when the child is in 
the second position. In transverse position, also, that hand is taken 
which corresponds to the side of the mother towards which the feet 
lie — ^that is, the right hand when the feet are to the left, and the left 
hand when the feet are to the right. 

In transverse positions, when the os is sufficiently dilated and the 
membranes intact, the operation is, under ordinary circumstances, 
performed in the following way : 

The shirt sleeves are turned up, and the back of the hand is well 
smeared with oil, and the fingers brought together in the shape of 
a cone. Whilst the other hand guards the genital fissure, so as to 
prevent any dragging upon the labia minora and the pudendal hair, 
this is introduced into the vagina. When the hand has passed 
through the os, it is pushed onwards with the dorsal surface applied 
to the inner surface of the uterus, between it and the ovum, straight 
upwards to the place where the previous examination has shown the 
feet to lie. If the feet, for example, lie behind and to the right the 
hand is passed upwards to the right sacro-iliac articulation, and if 
they are m front and to the left, behind the left ramus of the pubis. 
The other hand must always be placed upon the uterus externally, 
and push the small fcetal parts contained within the uterus down- 
warais, so as to act with the hand manipulating internally. By 
pressure also upon the head or breech the turning of the child is 
greatly facilitated. If a foot is felt through the membranes it is 
seized, and as the membranes thereby are ruptured, it can be brought 
down into the os and the vagina. The breech having descended so 
far as to be engaged in the brim, the operation of turning is com- 
pleted. Sometimes, however, the membranes are so tough that the 
seizure of the foot does not rupture them ; then Huter's proposal of 
turning within the intact membranes may be adopted ; but tne foot, 
still covered by the membranes, is sometimes so slippery that, in 
order to obtain a firm hold, the membranes must be ruptured. 
Besides, it matters little, when the forearm is within the vagina, 
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when or where the membranes are ruptured, for the sudden escape | 
of the waters is prevented by the arm acting as a pluff. 

In head presentations tho operation is performed in the same way. 
The foot in front is usually close to the head, and can easily be grasped. 
Sometimes turning fails, because the bead is fixed too firmly in the 
brim, and by drawing upon the foot, it descends lower down toi^ther 
with the foot. The head may then bo pushed back wiith the thumb, 
■whilst the foot is held between the index and middle finger and drawn 
upon. If this also gives no satisfactory result, tho double manipula- 
tion, first recommended by Justine Siegemund, may be adopted. It 
consists in putting a sling round the foot and drawing upon it, whilst 
the other hand pushes the head back. If the foot cannot be brought 
into the vagina, and we do not wish to let it escape, a eling is put 
round it by means of a sling carrier, Eraun'a instrument' for re- 
placing the funis is very useful for the purpose. It is brought to 
the foot, tho sling put round it, and then held. 

If the waters have only shortly before escaped, and the child is 
still freely movable in the uterus, turning, though not qnit«8o easy 
as when the membranes are intact, is yet practicable without any 
great dif&culty. Prolapse of an arm in transverse position by no 
means impedes turning. It is generally left there because it re- 
mains then extended along theabdomen of the child, and its artificial 
liberation is not required. If there is any fear that in turning it 
may recede into the uterus it may be put into a sling ; at any late 
there con be no question of replacing it. 

When the waters, however, have escaped a long time previoady, 
the operation may present considerable difBcultiea. 

As the energy of the uterine action increases with the amount of 
the resistance, it follows that in neglected transverse positions the 
poina set in in rapid succession, and force the presenting shoulder 
continually deeper into the true pelvis. The intervals between the 
pains become shorter and shorter until, finally, the uterus has 
reached the climax of its activity, and persists in uninterrupted 
tetanic tension. Such forcible contraction, uninteraipted by even a 
short interval, is easily followed by inflammation of the parenchyma 
of the uterus, and ot its serous covering. 

Since this rigid contraction of the uterus drives the presenting 
shoulder with great force into the brim, and keeps it fiied there, 
the introduction of tho hand will meet with considerable oppo- 
sition. 

Chloroform is the sovereign remedy in such cases, and should 
always be employed. 

In deep narcosis the tension of the uterus subsides, and the 
operator la able, quietly and gradually, to insinuate his hand past 
the presenting part without using any great force. 

When chloroform is not at hand large doses of opium may be 
(fiven, or by a warm bath relaxation of the contracted uterus can be 
brought about. Venesection, also, in the erect posture of the vroman, 
until she faints, has a decided influence upon the relaxation of the 
uterus, Such a treatment, however, must be restricted to very 
extreme cases, for women, under such conditions, cannot bear tlie 
loss of much blood. 

In these difficult cases of turning the woman is always to lie on 
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her side ; for it greatly facilitates the introduction of the hand and 
the seizure of the feet of the child, particularly when they lie more in 
front above the symphysis. Sometimes the knee-elbow posture would 
offer advantages, but then the use of ansBsthetics must be given up. 

If the space of the brim is very limited, Levret, Stein senior, 
iDeleurffe, and Bimbaum propose to bring the other arm down, so as 
to enaUe the hand to pass. 

When the hand has passed the presenting part there is often great 
^ifficidty in seizing the foot, while the knee is close at hand. The 
^vice of Simpson, Simon Thomas, and B. Barnes, not to turn in 
such cases by die foot, but by the knee, deserves all consideration in 
such difficult cases. The knee is nearer than the foot, and to grasp 
the latter the whole hand is required, whilst the knee can be brought 
down by hooking the index finger over it. 

Sometimes when the lower extremities are too far from the brim, 
they may be made to approach, the hand manipulating intemallv 
by rotation of the trunk round its longitudinal axis. 'V^n Deutscn 
expects great advantage from this proceeding. 

Or it may be comparatively easy to engage the breech in the brim 
if the shoulder does not lie too deep, when there are insurmountable 
difficulties in seizing one of the feet or a knee. 

Even if one foot has been seized turning the child by it in such 
protracted cases may be almost impossible ; double manipidation 
will then be advantageous, or the other foot must also be brought 
down* and the child turned by them. 



B. — Embryotomy as a means of Extracting the Child 

Embiyotomy has already been mentioned as a means of delivering 
the woman in cases of malformation or diseases of the foetus ; in the 
highestdegrees of pelvic contraction, the breech presenting ; or when, 
after craniotomy, the strongly developed foetal trunk cannot pass 
through the pelvis without reduction of its bulk. It is also indicated 
when a dead child, presenting by the shoulder, cannot be turned, or 
when this at least is more dangerous to the mother than embiy- 
dtomy. If the pelvic deformity is not too great it may be advisable 
to defer embryotomy for some time, in the hope that delivery may be 
effected in the natural way, by what is termed spontaneous evolution. 

In a given case it is, of course, a matter of some difficulty to 
decide which method of delivery is the least hazardous to the mother. 
Embiyotomy is not an operation entirely indifferent to the mother, 
although no immediate dangers can accrue to her if performed with 
some fiSkill. All that can be said is that a gentle attempt at version 
can always previously be made. But by no means is force to be used 
in turning. If this is too difficult, and spontaneous evolution is out 
of the question, recourse must be had to that destructive instrument, 
and at the sight of the mutilated child the accoucheur must console 
himself with the consciousness of having preserved the life of the 
mother. 

Embryotomy can be performed after two methods. Either the 
thoracic and aDdominal cavities are eviscerated, in order to allow of 
version and extraction in the faulty position, or the head is 
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Beparated from the trunk, and thoy are each of them sepamtelf 
extraott^d. 

Tho first method ia, then, only to be recommended when the neck 
is 80 high up that it caimot be reached without great difficulty, and 
when, conBequently, the breeeh and the feet are nearer to the brim. 

The operation ia performed in the following way : — Guided by the 
left hand, a Bcissor- shaped perforator is introduced, and pushed into 
the thorax, so aa to open Ein intercostal apace. If a prolapaed and 
greatly Bwollen arm materially impedes the operation, it is t<i bo am- 
putated at the shoulder-joint by strong scissors ; but if this can pos- 
sibly be aToided it is better for this reason alone that it forms an 
excellent handle for extraction. The finger will then bo able to sepa- 
rate the two contiguous ribs so that several fingers can be passed into 
the thoracic caritjr in order to remove its contents. From this 
perforation is continued through the diaphragm into tbe abdominal 
cavity, or a new incision is made into the abdominal walls in order 
to empty the abdominal cavity also. The proceedings following evis- 
ceration are difEerent. Fodalic versiou is, as a rule, tery difficult, 
even at this time, and is, moreover, unnecessary. Wliere the shoulder 
is high up it is best to bring the pelvic extremity down, either by 
the &iger, or, if neoessajy, by the crotchet or the cmniotomy forceps, 
and thus to imitate the process of spontaneous version. If Uie 
shoulder is in the pelvis and the arm prolapsed, the process of apou- 
taneous evolution may be imitated by dragging the shoulder low 
down, in a direction opposite to that where the breech lies, and the 
pelvic extremity is then drawn past the thorax. Occasionally it 
may be useful to adopt the process of Michaelia. He proposes to 
break the vertebral column and to extract the child doubled up, that 
is, thorax and abdomen and head and pelvis tt^ther. Simpson 
recommended spondylotomy, that is, complete division of the Mild 
at the most prominent point of the vertebral column. 

If the neck ia easily accessible decapitation ia preferable, for even 
after evisceration deliverv may still offer very great difficulties. If 
the arm has prolapsed this ia strongly drawn upon in order to mate 
the neck descend deeper ; then the index finger, or, in difficult cases, 
a blunt-hook is put round the neck, and firm traction made upon it. 
Quided by one or two fingers placed around the neck the soft parts 
and the vertebral column are then divided by strong and bent scissors. 

C. Braun has rouBtnicted an iuatrument (the decollator) to 
wrench off the head from the trunk. It consists of a steel rod fitted 
to a transverse handle, and terminates in a sharply-bent hook pro- 
vided with a knob. When the neck has been made accessible in 
the way above described the hook ia introduced under the guidance 
of the hand, put around the nock, and fixed by firm traction. 
By repeated rotatory movements in one direction, with simtd- 
taneous traction, the head ia separated from the trunk. Experience, 
extending until now over thirty cases, seems to be in favour of this 
instrument. 

A number of other instruments have been designed (or decapita- 
tion. Of these the (Icraaeur of Stiebel junior, deserves most to be 
recommended. 

After the head baa been separated from the trunk, the extraction 
of the latter can easily be effected either by the arm or by means of 
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a liook fixed in it. The extraction of the head also is not difficult 
when the pelvis is not too much contracted. Under normal condi- 
tions, if the head is not expelled by the pains, it may be removed 
from the uterus by external pressure as the placenta is, or one hand 
is introduced and the head is extracted, either by the lower jaw or 
by grasping it by the orbits and the base of the skull. In a greatly 
contracted pelvis the extraction of the head may meet with serious 
obstacles ; out it is usually successful by drawing upon the lower 
jaW| assisted by powerful external pressure, the more so since the 
brain can escape through the foramen magnum. In other cases 
the head, fixed externally, is perforated and extraction again tried. 
If it then also fails the head is to be extracted by the craniotomy 
forceps, one blade being introduced into the cranial cavity through 
the opening made by the perforator, or the cephalotribe is appHed, 
and after having grasped the head it is so turned that its blades 
come to lie in the smaUest diameter of the pelvis. Thus extraction 
is aceomplished. 
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PART VII 

SPECIAL PATHOLOGY OF PAETURITION 



Laboub is said to be healthy when the mechanism of the expulsion 
of the ovum is subject to no disturbimce. This has alre^ufy been 
shown to depend upon the formal condition of the expelling forces, 
on the one hand, and upon the obstacles they meet with, on the other. 
Now, as the latter consist of the relations of the child to be expelled 
to the passages through which it has to pass, deviations from the 
normal mechanism may be caused by — 

1. Anomalies of the expelling forces. 

2. Contraction of the maternal passages. 

3. Anomalies (in shape or position) of the foetus which obstruct 
its mssage through the normal parturient canal. 

We shall now consider, in their order, all these causes of the 
abnormal mechanism of labour. 



CHAPTEE I 
ANOMALIES OF THE EXPELLING FORCES 

As the resistance which the expelling forces meet with varies 
greatly, so also does the intensity which they must reach to terminate 
kbour vary equally greatly. 

In one case so moderate a force suffices to expel the child that the 
woman scarcely heeds it, and is completelv taken by surprise by the 
commencing labour. In another case the greatest efforts of the 
contracting muscular fibres of the uterus and the assistance of the 
auxiliary forces are necessary to overcome the obstacles to deliveir. 
It is evident that in the first case, although the pains are unusually 
feeble, we are not entitled to speak of pathological weakness of the 
expelling forces, since they accomplish the expulsion of the child ; 
and in the other case it is equally evident, although the pains have 
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reached an eitraordinary degree of intensity — so great, perhapB, as to 
awakeu the fear of a rupture of the uterua — that there is no reason 
to call it an anomaly of the ezpelUng forces. Here the anomaly lies 
in the abnormal obstruction ; the too great increase of the expelling 
forces is only a consequence of that, and in general a veiy salu- 
tary one, without which labour could not have been terminated 
naturally. It would tend to the worst practical consequences if such 
pains were considered pathological, and therapeutic measures acoord- 
mgly taken against tbem. The t«st by which alone we can esti- 
mate the pains is the effect they produce, and thua cTen the most 
powerful paina may still bo too feeble for a given case. 

Therefore no general measure can be given of too atrong or too 
feeble pains. We have seen very feeble pains suffice in one case, 
and the atrougest possible even inaufficieut in another to ter- 
minate labour. We can only speak of relatively too atrong and 
relatively too feeble pains. 

Let ua add that, in general, the strength of the pains accurately 
increases with the amount of the olwtaclea, and when this relation 
between the expelling force and the obstacle ia disturbed, the 
obstacle is, in the great majority of instances, the primaiy active 
a^nt, and the anomaly of the eipelling forces ia the secondary, the 
consequence. 

These considerations will aerve ia justify the course we adopt in 
regard to the anomalies of the eipellmg forces. As they are rarelv 
of primary origin, we shall here speak of them shortly, and shall 
treat of them in connection with the abnormal obstacles aa caused 
and produced by theiu. 

Too feeble pains are very frequent at the commencement of the 
first stage, so that the firat part of labour passes on very slowly, and 
there may even be a complete cessation of the pains for some time. At 
this period the weakness of the pains has no practical significance. 
Since with auch feeble pains the woman is able to walk about and 
attend to- her lighter duties, as long as there is no urgent indication 
to hasten on the labour, all that is required ia the necesaajy 
patience of the attendant and the woman. But if she and her 
relatives become very uneasy on account of the retardation of 
stronger pains, or if a longer delay also is to be feared from a 
medical point of view, which exceptionally occurs through premature 
rupture of the membranes, labour may be made to advanc* by 
the application of the douche, or by the introduction of an elastic 
catheter. 

In the further progreaa of the first stage and during the stage of • I 
eipulsion, primary defective pains are rarely seen. 

Sometimea, but by no means always, thia occurs in consequence of 
a general debility, or aft«r exhausting diseases. More frequently 
it depends upon eongenitally feeble development of the uterine 
muscular fibres. 

The condition of the latter ia, above all. of the greatest importance. 
Their contractihty may have been diminished by too great diatenaion 
of the uterus during pregnancy, as by twins und by hydranmios, and, 
without doubt, also by endometritis, metritis, and their consequences. 
A very frequent cause of debility of the uterine muscles, and one prac- 
tically of very great interest, is frequent and rapidly succeeding labours, 
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especially when they have been yery difficult. In the latter case 
there is almost always an anomaly of the pelvis, which, in conjunction 
with the defectiye pains, ^ts very imfayorably. Here, as well as 
in the cases above mentioned, treatment directed to the strengthen- 
ing <^ the pains cannot do much, and artificial means must replace 
them as soon as it appe<ars possible and necessary. Only when the 
weakness of the expelling force is due to an enormous distension of 
the uterus do we possess, in suitable cases, a very effective remedy 
for increasing the uterine action in the artificial rupture of the 
membranes. 

When the shape and size of the uterus are altered by neigh- 
bouring tumours its action is very easily disturbed. Independently 
of newlrowthB in the abdomen, tLe accumulation of focal Wsses i 
the rectum, or of the urine in the bladder, deserves to be noticed in 
this respect. The latter is quite a common cause of feeble pains, 
and, after emptying the bladder by means of the catheter, the pains 
ahnost always become stronger. 

It is also a well-known fact that mental emotions influence the 
strength of the uterine action, and this is worthy of the attention 
of* the practitioner. In such cases opium is the most effective 
remedy for increasing the pains. 

It rarely happens that the pains are imable to dilate the os and to 
push the head through the normal pelvis without there being a 
JDHOwn cause for this bad effect of the uterine action. If in such 
oases the bag of waters be still intact, though the ovum be not 
oyer*distended, artificial rupture of the membranes is the best 
means to advance labour. Even where only the small quantity of 
liquor amnii in front of the head has drained off the os is seen rapidly 
to dilate and the head to descend. If there are objections to the 
artificial rupture of the membranes the introduction of an elastic 
catheter will have a very precise effect. After rupture of the mem- 
branes the defective uterine action may be increased by gentle fric- 
tion of the fundus uteri. The action of internal remedies is always 
very uncertain, and the most efficacious of them, ergot of rye, pro- 
duces a general, imif orm tension of the uterus, rather than regular 
and powerful pains. After delivery this acts very beneficially upon 
the dosure of the maternal vessels of the placenta, but it has very 
slight if any influence whatever upon the progress of the child. 

Too strong pains are not injurious when the labour is properly 
managed. When the resistance is very slight and the pains very 
strong, the os is very rapidly dilated, and the head is somewhat impe- 
tuously pushed through the genital fissure — Partus proecipitattis. If 
no Bupport is given to the perinieum, especiaUy when the woman 
is in an imsuitable position, considerable injury may be inflicted 
upon it. There is no necessity for moderating the powerful pains. 
Tney are either required to overcome a mechanical obstacle, or, in 
its absence, the child is rapidly bom, and the strong pains produce 
a g^od contraction of the uterus. 

The case is somewhat different with painful uterine action. This 
term is also a strictly relative one. There are women who, even 
during iminterrupted convulsive uterine action, do not complain of 
pain, whilst others, even at the commencement of labcur, make a 
great outcry at the slightest contraction of the uterus. 
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So much, however, is certain, that the suffering produced bj the 
uterine action maj reach such a degree of intensi^ as to become un- 
bearable, and may lead to momentary menj;al disturbance. Since we 
possess means to remoTO the pain with certainty and without danger, 
it would be cruel on our part not to use them in cases of great 
suffering. 

The general tonic contraction of the uterus — tetanus uteri — ^is 
always due to extraneous causes, which, as a rule, are very evident 
and dose at hand. This disease is never primary. 

Convulsive contractions of some part oi the uterus, the so-called 
strictures, which are rather frequent during the third sttkge of delivery, 
are very rare indeed before the child is completely expelled. They 
are chiefly due to repeated and less careful examinations of the ex- 
ternal OS. The previously flaccid os feels very tense and firm in 
the intervals between the pains, and slightly contracts during a pain. 
This is easily and safely removed by two or three not very supeiflcial 
incisions into the os. Convulsive strictures of the internal os,. 
happily ve ry rare, may be a serious and important impediment to 
deUvery. Warm batns and narcotics, as well as abstaining from 
continual trials at delivery, may here prove very, beneficial. 

The accessory force of the pains, the abdominal pressure, which 
acts upon the progress and expulsion of the child, may, at the com- 
mencement of lalx)ur, be regmated by the will, but towards the ter- 
mination of labour it sets in involimtarily. It is seldom subject to 
any anomalies. In the rare cases, where it is completely absent or 
almost so, labour, nevertheless, proceeds under otherwise normal 
conditions quite undisturbed. 
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CHAPTER n 
ANOMALIES OP THE MATERNAL PASSAGES 



I. — Of the Soft Pabtubievt Canal 
A. — McUfarmcUions of the Oenital Canal 

The one-homed uterus, with or without an atrophied accessory 
oomu, has not been observed to disturb the process of labour. In 
the different forms of double uterus, labour, although frequently 
quite normal, has more often been prolonged than in the single uterus. 
The anomalous labour, independently of the mechanical impediment, 
which seyeral times the septum of the vagina offered, appeared to be 
due chiefly to the oblique position of the impregnated half of the 
uterus, which exerted an imfavorable influence upon the pains and 
iipon the position of the child, which was frequently a shoulder pre- 
sentation. Several times also the uterus has been ruptured. The 
action of the one-homed or double uterus does not seem to be defec- 
tive when the organ is in its normal position. If only one half of a 
double uterus contains a foetus, the os of the other lialf sometimes 
remains entirely closed during labour, at other times it also dilates. 
If both halves are impregnated each may expel its foetus indepen- 
dently of the other, and there may be a long interval between the 
expulsions. Even in simultaneous labour the contractions of the 
halves are quite independent, so that one may contract whilst the 
other dilates. In the third stage the double uterus easily produces 
abundant flooding, and, on accoimt of its unequal contractions, this 
may be particularly dangerous when the placenta is inserted into the 
septum. 

B. — Occlunon and Narraiving 

1. Of the Uterus, — As complete atresia of the os prevents con- 
ception, it follows that' an fcclusion of the os observed in labour 
must have taken place during pregnancy. 

Very frequently there is a superficial and easily separable agglu- 
tination of the extemal os. It is due to an inflammatory process of 
the lips of the os from a previous blenorrhoea. During labour the 
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aJTancjng head is seen to push the lower uterJEe segment forwarda 
to the outlet, aiid to thin it more and more. This tliituiiiig ma; be 
so great that the head appears to be covered only by the membranes. 
By an accurate eKaniination the os fe«l3 like a small and soft dimple, 
du«cted greatly backwards. If during a pain the finger or the ute- 
rine sound be forcibly pressed against the dimple, the agglutination 
of the OH will suddenly give way. The os itself now very rapidly 
and completely dilates, and labour proceeds without impediment. 
Often the pains themselves succeed in breaking down the adhesions 
of the OS. It very rarely occurs that the oh only partially dilates 
after the agglutination has been torn through, and remains rigid so 
as later to require incisions. 

There is very seldom so firm an adhesion between the mat«mal 
and fcetal membranes in the immediate vicinity of the internal oh 
that the lower uterine segment cannot retract over the ovum. Sepa- 
ration by the finger or rupture of the membranes renders possible 
the dilatation of the os. 

A firm cicatricial adhesion of the os forms during gestation still more 
rarely than agglutination. It follows inflammation of the cervix, and 
occasionally alBo cauterization. The os is distinctly felt to be occluded 
by cicatricial tissue. This may cause rupture of the anterior vault 
of the Ti^Tua unless assistance be given. To prevent this the occlu- 
sion must be cut through by means of a bistoury and scissors. 

The cicatricial closure of the oa is very frequently incomplete. 
More or less fine openings remain pervious, and conception is, uiere- 
fore, possible, though difficult. Moat frequently this stenosis is due 
to an ulcerative inflammation in the lying-in state. The treatment 
is the same as has been given above. 

The narrowing or rather deficient dilatability of the os may also 
be due to an abnormal condition of its tissue. Induration produced 
by heterologous new formations will be considered as we proceed. 
Here we shall only speak of simple rigidity of the os. This is tbe 
consequence of enronio inflammatory processes of the uterus, and 
particularly of the cervix. It is most frequently met with jn older 
pluripariB, in whom, during pregnancy, the cervix has already been 
found greatly enlarged and thickened ; this is noticed in a high 
d^ree when a previous prolapsus of the uterus has disappeared with 
the commencement of pregnancy. The internal os is, for the most 
part, comparatively easily forced open, but tha thickened external 
OS dilates only to a certain extent, in spite of strong pains. A 
few free incisions with a probe-pointed bistoury or curved scissors 
almost always removes the impediment. Spontaneous dilatation of 
the indurated os, especially when observed early in the commence- 
ment of labour, may very suitably be promoted by warm iajections. 

A hypertrophied_ cervix very easily leads to an effusion of blood 
into the diseased tisaue. It may acquire an enormous size and, 
as the so-called " thrombus of the cervix," fcrm an impediment to 
delivery. 

2. 0/th« Vagina and Tulva. — Narrovess of the vapina is, in the 
majority of cases, cougenital. The whole vagina is either narrowed 
unifomily, or ring-like strictures are met with. Labour is somewhat 
delayed by a very narrow but otherwise normal vagina. But the 
pains always succeed in dilating the softened vagina sufiiciently for 
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the passage of the head. Longitudinal rents of the yagina are an 
exception. However, there are almost always solutions of the con- 
tinmtj of the mucous membrane, but these do not easily extend into 
the connective tissue of the pelvis. 

The vagina is not so very seldom the seat of bridge-like folds, 
stretching from one side to the other ; frequently they require no 
operation, for on account of their thinness they are easily torn by the 
advancing head. 

The vagina is liable to be partially narrowed by all kinds of tdce- 
rative processes, which heal with abundant formation of cicatricial 
tissue. The gradually advancing head often overcomes these ob- 
structions, but occasionally supei^cial incisions will be necessary. 

Abnormal rigidity of the hymen, which has not been ruptured in 
coitus, usually only slightly delays deliveiy, because the advancing 
head greatly stretches and tears it. Eigid and unyielding cicatrices, 
foUowmg previous destructive processes of the viilva, may urgently 
reqtiire operative assistance. 

A too narrow genital fissure, with slightly yielding margins, may 
greatly delay the expulsion of the child ; strong pains may produce 
considerable laceration. Lateral incisions into the tense margins 
may here also be requisite. 

c. — Changes in the Pontton of the Uterus 

A deviation of the uterus to one side, most frequently the right, 
is normal, and even if it be rather considerable does not, as a rule, 
interfere with the progress of labour. A great lateral deviation, 
accompanied by considerable flaccidity of the uterine walls, as f re- 
auenthr occurs in pluriparse, may determine a transverse position of 
the child. 

The inclination forwards of the uterus is almost always rectified 
at the commencement of labour by the woman lying on her back. 
The sole consequence it gives rise to, when the pelvis is normal, is 
a more backward direction of the os and a slower obliteration of the 
anterior lip. 

A descent of the lower uterine segment, together with the pre- 
senting foetal part, even to the pelvic outlet, very frequently occurs in 
piimiparsB. As this position is only possible in a wide pelvis, so that 
the OS can easily recede at the commencement of the pains, it rather 
facilitates delivery on account of the foetal parts being so low down. 

Considerable hypertrophy of the cervix may simulate prolapsus 
of the uterus. Here, as weU as in the extremely rare cases of com- 

Slete prolapsus of the gravid uterus at term, the impediment to 
elivery is oiiefly due to pathological changes in the os. This is the 
seat of a chronic inflammation and induration, allowing only a slow 
dilatation, which renders incisions necessary. 

D. — Tumours of the Soft Parturient Passages 

' 1. Fibroids. — ^The influence of fibroids on the process of parturition 
varies greatly, according to their situation. The submucous and 
the larger interstitial fibroids only very exceptionally allow <ft con- 
ception, and when this has taken place absorption veiy frequently 
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follows. During labour they may act as a predisposing cause of 
rupture of the uterus, for the submucous tumours, by continually 
pressing upon one spot, eitenuate the contractile tissue of their 
matrix, and the very existence of interstitial fibroid tumours ahows 
that the uterine tissue is pressed asunder. In the third stage of 
labour they may give rise to profuse floodinjj, when they are so 
situated that the placental insertion cannot sufficiently contract. 

Submucous fibroids with short pedicles^-polypi — may bo pushed 
forwards in front of the presenting fcetal parts, and by a careless 
exanuuation may be mistaken for them. Assistance is often neces- 
sary, for the child has either to be extracted or the polypus has to 
be removed first. The removal of a polypus by the scissors is, if 
possible, advisable even in regard to the lying-in state. Some- 
times the pedicle tears spontaneously. The non -pedunculated sub- 
mucous fibroids can also bo removed when they are situated in the 
lower portion of the cervix. X)anyau and Braxton Hicks have 
enucleated very large tumours of tjiia kind, and in this way have 
allowed delivery to take place by the natural passages. 

Subperitoneal fibroids, in many cases, do not at all interfere with 
the progress of labour. If they are very large, and not situated at 
the fundus, but lower down, they may become a very serious im- 
pediment to delivery by obstructing the brim. If they do not com- 
pletely obstruct the brim they mav be so greatly softened that quite 
unexpectedly the child is expelled past the tumour, or at least can 
be extracted, though sometimes only after reduction of the bulk of 
the head. 

In these cases extraction by the feet is always easier than by the 
forceps applied to the presenting head. An attempt should always 
be made first to push the tumour back into the false pelvis. Some- 
times it recedes spontaneouslT from the true pelvis, drawn upwards 
by the uterus, wmch gradually reti-acts from above the ovum. This 
often succeeds by stMidy perseverance, even if the tumour appears 
to be very large, and at first completely immovable. If it fails we 
must have recourse to the Cfesaiean section, the result of which, 
under such conditions, is almost always fatal to the mother and 
most usually so to the child. According to Lambert, two only 
of fifteen mothers on whom the operation was performed were saved. 

2. Carcinoma. — The cervix is almost exclusively the seat of the 
carcinomatous d^eneration ; on this pregnancy has the most dis- 
astrous influence. Very profuse htemorrhage may occur even during 
gestation, and during labour the fcetal part by pressing upon the 
OS, often produces extensive ruptures of the cervix and of the 
lower uterine segment, for the cervix, whose extensile tissue is re- 
placed by the rigid product of the new formation cannot dilate, or 
the pressure causes mortification of the new growth, and death 
ensues in childbed from the consequences of the gangrene. 

Treatment must be chiefly directed to procure a sufficient dilata- 
tion of the OB, and this is principally obtained by free incision into 
the degenerated masses. It is in the interest of the mother as well 
as of the child to terminate labour artificially as soon as it is prac- 
ticable. When the child is alive the practicability of the Cesarean 
section will have to be considered, and it appears that, for the sake 
of the child, thJa is too seldom resorted to, since we know from 
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experience that tLie mothers extremelj often die during labour or in 
the puerperal state. 

Cauliflower excrescences give rise to profuse hsemorrhage, and 
render the prognosis equally unfavorable to the mother, because the 
new growth mortifies after delivery. A radical operation, there- 
fore, is to be recommended, and should be performed before labour 
has set in. We must be on our guard lest we mistake these 
growths for placenta prsBvia; in one case the papillary proliferations 
were supposed to be the fingers of the foetus. 

3. Tumown of the Vagina and the Vulva, — ^Neoplasms very rarely 
form in the vagina and vidva. Fibroids, polypi, or carcinomatous 
tiunours, if their size is at all considerable, must be extirpated during 
labour. Cysts occur most frequently, but they are almost always so 
small as not to form an impediment to deliveiy. In the case re- 

Krted by Peters the cyst was so large that it had to be punctured 
fore the child could be extracted. Abscesses of the connective 
tissue or of BarthoUni's glands should always be opened. 

Thrombus or hsematoma of the vagina or vidva forms, as a rule„ 
only after the expulsion of the child, and for this reason it is very 
rarely an impediment to delivery ; if it, however, happens to be so, 
the tumour must be opened, and the child, imless it be qmckly ex- 
pelled spontaneously, is to be extracted. 

Great oedema of the vulva may also give rise to a very painful 
impediment to deliveiy. It can, however, be lessened to a great ex- 
tent by scarifications. 

4. Tumoura of the neighbouring Organs. — Occasionally great 
danger arises from a hernia which contams a coil of intestine, 
and is so situated in the pelvis that it is compressed between 
the bony pelvis and the advancing head. This may be the 
case in smiple vaginal hernia, that is, when by the prolapse of the 
posterior wall of the vagina, Douglas's pouch has been enlarged 
oelow, or when the intestines have, together with the peritoneum, 
passed through the pelvic fascia and the muscles of the floor of the 
pelvis in front of, or more frequently behind the broad ligament, 
forming a projection of the skin of the perinseum — ^perineal hernia. 
If the hernia is situated in front of the broad ligament its contents 
descend into the posterior portion of one labium. 

The hernia is always to be reduced during labour. Delivery 
should be terminated as quickly as possible, in order to prevent 
strangulation and contusion of the intestine. 

The rectum may be over-distended by f secal masses, so as actually 
to impede the progress of labour. The sensation produced by an 
accumulation of feeces is characteristic. The impressions of the 
fingers through the vagina remain in it as in soft clay. The rectum 
should^ be emptied by enemata, or, if necessary, by means of the 
finger.* 

Retention of urine very often occurs in parturient women. If 
the urine has accumulated in large quantity the uterine action is 
thereby impeded, and the presenting part is prevented from entering 
the pelvis. Externally a smaller timiour is seen beside the uterus, 
and situated somewhat more to the opposite side. It is below the 
umbilicus, and separated from the uterus by a distinct furrow. 

If a cystoCele has previously existed the distended bladder forms 
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a large tumour projecting into the vagina, and sitoated greatlT to 
one side. Tlie prolapsed portion of the vaginal wall, together with 
a more or leaa large diverticuluni of the bladder, is pushed down- 
wards by the advancing head, and thia may not only cause delay ia 
the labour, but also produce considerable eontusion, and eren rupture 
of the walls of the bladder and vagina. 

Great difficultj is often met with in emptying a distended 
bladder by means of the catheter. The urethral opening may some- 
times be BO greatly drawn into the vagina as to be quite out of sight, 
and the urethra itoelf almost completely compressed by the head. 
A male catheter is always to be used for parturient women ; but 
previously the position of the bladder must be made out by palpa- 
tion, and the end of the instrument held in the hand is to be greatly 
depressed in a direction opposite to the position of the bladder, so 
that the end of the catheter can be made to enter it. If this 
method fails, an attempt may be made to pass the catheter in 
the knee-elbow posture, A eystocele can beat be prevented by 
pushing the anterior vaginal wall upwards as soon as the head 
enters the pelvis. 

Vesical calculi may also obstruct labour to a serious ertent. If 
discovered before the head is engaged, they should be pushed into 
the false pelvis. Thei'e they are innocuous. Butif they are impacted 
between the head and the symphysis, so that the heaJJ cannot pass 
by them at all, or without great danger, they are to be removed 
by opening the bladder through the vagina, the wound being 
immediately closed by sutures. 

Ovarian tumours, which not infrequently cause abortion, may 
obstruct hibour in the same way aa subperitoneal fibroids. Beposi- 
tion, if practicable, is here alao the best treatment, or the bulk of 
tie tumour may be reduced by puncture. The contents of the cyst 
may be so thick that a very large trocar is required. By the 
pressure of the puns the tumour, although a cyst, may become so 
tense aa to feel actually as hard as wood, and give no trace of fluc- 
tuation. A solid tumour, unless ovariotomy ia to be performed 
during labour, must be treated like subperitoneal fibroids. 

Tumours, such as carcinoma, sarcoma, and fibroids, may also aiiae 
from the jwlvic connective tissue and from the periosteum of the 
pelvic bones. Attempts to displace them are almost always unsuc- 
cessful ; they must either be extirpftt#d or the Cesarean section must 
be performed, unless they suften during labour, as in the case 
related by D'Outrepont. 

n.— Of thb Bony Pelvis 

Jl..— Examination of the PdvU 

To form a just opinion of the capacity of a given pelvis from 
an obstetrical esamination is a most difficult task, and it will 
readily l>e understood that every means are to be employed which 
can assist in elucidating that point. It is true that an accurate 
manual Mamiuation is the sole and exclusive way of obtaining ap- 
proiiuiately sure results ; nevertheless all the other drcumstanoes, 
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and egpedallj the liistoTj of the case, which may excite the suspicion 
of a probable pelvic contraction, deserve careful consideration. 

In the first place, the history will show whether diseases hare 
been or are still existing which tend to produce changes in the 
shape of the pelvis. Those diseases are, with very rare exceptions, 
rickets and osteomalacia. Since not only these but also other 
deformities of the pelvis appear to be inherited just as is the 
case with normal and roomj pelves, the inquiry ought to be ex- 
tended to the labours of tne nearest relatives. In the case of a 
pluripara it is of the greatest importance to inquire into the course 
of previous labours. Yet one thing is to be remembered, that even 
in considerable congenital pelvic contraction the first labours have 
almost always a more favorable course, so that one will frequently 
hear from women with no slight contraction of the pelvis that their 
first labours were normaL But if pilous labours required opera- 
tire procedures, such as perforation and cephalotripsy, indicating the 
presence of a mechanical impediment, or if the child's head was 
distorted or showed distinct traces of pressure upon the scalp, 
there is reason to diagnose — ^when an abnormally large head can be 
exeladed — a contraction of the bony pelvis. Here also it has to 
be remembered that unsuitable assistance (by means of the forceps), 
when the pelvis is normal, may also leave traces of pressure upon the 
bones of a normal head. 

The stature and growth of the body wiU first have to be con- 
sidered in the inquiry. 

Whilst in very unusually short women there is a strong presump- 
tion that the pelvis is narrow, a medium or rather more than a 
medixim height is by no means an absolute guarantee against pelvic 
contraction, although, in general, a fine stature promises a normal 
pelTis. In well-bmlt women with broad hips and a large sacral 
surfiice, there will rarely be abnormalities of the pelvis, whilst very 
narrow hips, and stiU more so distortions of the lower extremities, 
are rery suspicious ; the latter for this reason especially, because they 
most frequently are the consequences of a previously existing 
rickets. Attention is also to be paid, as regards that disease, to an 
unusual curvature of the clavicles, and to the so-called rachitic rosary 
along the costal cartilages, and to a distortion of the superior extremi- 
ties. Scoliosis, being frequently of rickety origin, also points to that 
affection. Moreover, it is also to be remembered that pendulous 
belly is more frequently met with in the contracted pelvis, and a 
great forward inclination of the uterus in a first pregnancy is 
always very suspicious. 

However yaluable all these conditions are, they only allow an 
inference to be drawn as to the probability of the existence of a pelvic 
deformity, whilst as to the degree of deformity they indicate 
nothing even approaching to the facts. 

Sufficient information, as far as this is possible in the living 
woman, can only be obtained by an accurate examination of the 
pelvis itself. 

This is done either by the hand or by means of instruments, 
externally and internally. 

To measure the individual, distances by an external examination 
Baudelocque's pelvimeter is used. The woman must lie on the 
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Tied, and, according to tlie direction of the diataaces to be mea- 
sured, either in the doraal, lateral, or knee-elboW poBturc. When 
the knobs of the compasaea ha,ve been placed upon the points to 
be measured the distance is read off from the scale attached to the 
iiLBtrument. 

A number of external measurements of the pelvis harra been 
given. Some of these are either quite useless or only of importance 
in recognised and very rare abnormalities of the pelvis. 

We shall confine ourselves, in this place, to mentioning only the 
most important of these measurements. 

In the false pelvis the most important of these measurements 
are— 

1, The distance between the anterior superior spines of the 
ilia (Sp.J,). 

2, That between the crests of the ilia (Cr. J.). 

To obtain constant results, and such as may be used for mutual 
comparison, it is advisable always to adopt the same method of 
mensuration. 

In measuring the distance between the iliac spines we must not 
try to make out their actual distance, as would be done in the dried 
pelvis. It is sufficient to place the knobs of the compasses outside, 
and close to the origin of the tendon of the Sartorius muscle ; 
whilst as regards the distajice between the iliac crests this is taken 
between the moat distant points of their external edges. The first 
measures, on an avcraj^, 26 centim&tres, or 9'6 inches; the latter, 
39 centimkrea, or 1075 inches. 

The significance of these meaBurements depends much leas upon 
their absolute size than upon their relation to eaeh other. Thus, the 
rickety pelvis is distiaguished by an increase of the length of Sp. J. 
in relation to that of Cr. J., so that either the difference between 
the two distances is less or their length is ei^ual, or even the leng;th 
of Sp. J, is more than that of Cr. J. The latter being the case, it is 
useless to measure Cr. J. in the way above mentioned, because the 
distance between the crest continually diminishes from the spines 
backwards. Under such conditions it is sufficient to say that Sp. J. 
is greater than Cr. J, ; or the distance of Cr. J. is measured two and 
a half inches behind the iliac spines. 

The greatest distance between the trochanters (Tr.) is of little 
significance. Only its very remarkably small extent is so far sus- 
picious as the transverse diameters of the true pelvis must, in 
accordance with it, also be contracted. Slight deviations of this 
measurement from the normal do not permit any conclusion as to 
the transverse diameters of the true pelvis. That measurement 
is easily taken, and is on an average 31J centimetres or ll'fi 
inches. 

By far the moat important measurement of the whole pelvis is the 
conjugate, for in the great majority of pelvic deformities the con- 
traction is either exclusively, or at least chiefly, in that direction. 
The so-called diameter of Baudelocque (D. B.) or the external 
conjugate is not without value in estimating its size. 

This measurement is taken by means of the pelvimeter, the woman 
lying on her side. The depression below the spinous process of the 
last lumbar vertebra is taken as the posterior point. As a rule this 
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is diBtinctlj marked and easily found, and sometimes it can readily be 
seen. At the sides of the posterior surface of the sacrum two de- 
pressions are seen where the skin is more firmly attached to the sub- 
jacent bone, namely, the posterior superior spines of the ilium. If 
these two depressions are connected by a line, the point sought for 
lies in the normal pelyis from one to two inches above the middle point 
of that Hne, so that lines drawn from the fossa below the spmous 
process of the last lumbar vertebra to the posterior superior iliac 
spines, and thence to a point lower down, where the gluteal muscles 
imite, map out a quadmngular space, which, in the normal pelvis, 
has well-nigh the shape of a lozenge (MichaeHs). 

In the ddEormed pelvis, and especially in the rickety, the spinous 
process of the last lumbar vertebra is much lower down ; therefore 
the upper angle becomes more obtuse, and the above-described de- 
pression may be either within or even below the line connecting the 
two posterior superior iliac spines. The space thus becomes 
triangular. 

As the anterior point that portion of the symphysis is taken 
where the distance is the greatest. This is always situated at the 
upper margin of the pubic bones. 

To ensure accuracy in measuring, the posterior point is first looked 
for. It can almost always be felt without difficulty, since the 
spinous processes of the lumbar vertebrsB are far more prominent than 
those of the sacrum, and the fossa also is usually very distinct. One 
knob of the compasses having been placed into that fossa and fixed 
by one hand, the other knob is placed upon the ^above-mentioned 
spot of the symphysis, and, after moderate compression of the 
instrument, the measure is read off the compasses in situ. 

In rare cases the fossa is not so distinct, and in order to find the 
last lumbar vertebra all the vertebrsB have to be coimted from above 
doimwards. 

In the normal pelvis this measurement is on an average 20i centi- 
miHres (7*8 inches). 

It is supposed by some that by subtracting 9 centimetres from 
D. B. the length of the true conjugate is obtained with approximate 
accuracy. This supposition is, however, unfounded ; the conjugate 
can never be calculated from D. B. with certainty. It is, of course, 
of assistance in recognising, to a certain extent, the contraction of 
the conjugate in general, but is almost entirely valueless as regards 
the degree of contraction. 

On the whole, it may be said that an external conjugate of less 
tlum 18 or 19 centimetres (7— 7*4i inches) ought greatly to arouse 
the suspicion of a pelvic contraction, whilst one of 21 or more centi- 
mHres (8*2 inches) will certainly be only in very rare instances 
associated with slight contraction. 

From the measurements of the diagonal conjugate (0. D.) more 
certain conclusions can be drawn as to the size of the conjugate. 

The diagonal conjugate is the line which connects the lower border 
of the symphysis with the nearest point of the promontory. The 
anterior point of this diameter is, therefore, the sharp edge of the 
inferior pubic ligament, and the posterior is in most cases situated 
in the middle of the promontory. Only in very asymmetrical 
pelves the most prominent point of the promontory is displaced to 
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one side. In defonned pelvcH it may also occur that at the place 
where the first and second siLcral vertebrte unite a shorter diameter 
is obtained. In audi a case thia is taken as the posterior point, for 
practically it is alone of importance to determine where the onfcero 
posterior diameter of the pelvis ia the shortest. 

This measurement ia taken in the following war : — The indei and 
middle finger of the left hand, the other fingers teing doubled into 
the palm, are introduced into the vagina, the perinieum being slowly 
bat strongly raised. By lowering the forearm, in order not to come 
too far Mekwarda into the sa<;ral excaTation, the promontoiy ia 
sought. Then the ulnar side of the tip of the left middle finger is 
placed against the promontoiy, and the radial side of the same hand 
is brought closelj' to the pubic arch. With the tip of the right indei 
finger the place is felt where the inferior pubic ligament rests upon 
the left index finger or its metacarpus. On this spot a distinctlj 
visible mark is made. Now the left arm and hand are withdrawn 
in the same position they occupied during the measurement, and by 
means of the compasses the distance is meaaured from the ulnar 
margin of the tip of the left middle finger to the mark juat 
mentioned. 

In the no/mal pelvis the promontory can, under favorable cir- 
cumstauces, be reached, and consequently C. D. measured. 

It is easier in pluripans with a wide genital fissure and yielding 
perineeum, more djfBcidt in primiparee wiib a short and narrow vagina 
and a high and rigid periufeum, also in considerable sensitiveness or 
strictures of the.vagina. Great descent of the presenting ftetaJ part 
and tumours of the vt^oa render it impossible. 

To faeilitate the measurement the following rules must be 
observed : 

The woman must be in a suitable posture. A good gynaecological 
examination chair is the beat ; if this is not at hand, lying either 
on a table or across the bed with the nates well raised wQl do. 

The left elbow must bo supported on the knee in order not to 
fatigue it during the examination. 

In introducing the left band the labia must bo held apart by the 
right hand, so as to prevent the hairs being dragged upon, and ao 
causing pain. 

The pcrinffiuTO must never he suddenly pushed upwards, but very 
gradually and slowly raised with some force. 

The bladder, and especially the rectum, is to be emptied before 
the measurement is taken. 

It is only possible by practice to obtain sufficiently reliable result*. 
At first other measurements taken as a check will freijuently show 
very different figures, whilst after some practice the results fre- 
quently agree completely or differ only by a quarter or not more 
than half a centimetre. 

By the assistance of all the above-mentioned precautions the pro- 
montory can in most cases be reached, or it can at least be seen that 
C. D. has a minimum length, which excludes a pelvic contraction. 
Under favorable conditions a length of 13 centim&tres or more is 
obtained. 

On an average IJ centimetre ('68 inch) ore to bo deducted from 
the diagonal conjugate in order to obtain the length of the true 
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conjugate. The amount to be deducted varies somewhat, but only 
inconsiderably. The more obtuse the angle made bj the conjugata 
vera and the symphysis and the higher the latter itself is, the 
greater is the amount to be deducted. 

By making the following deductions in the various kinds of pelves 
only a slight error can possibly occur. 

1. In the normal and the generally contracted pelvis, If cen- 
timetre. 

2. In the flat, non-rickety pelves, somewhat more than 1| cen- 
timetre. 

8. In the rickety pelves, 2 centimetres or more. 

Manual measurement of the diagonal conjugate will suffice in all 
cases where, during labour, the treatment has to be decided upon ; 
but in some cases, and especially where a time has to be fixed for the 
induction of premature labour, it is important to know as accurately 
as possible the length of the true conjugate, and this knowledge must 
be obtained by direct measurement. 

Yanhuevel's pelvimeter is the most useful for this purpose. It 
consists of a longer and a shorter arm, movable upon each other. 
The tip of the longer arm is placed against the projecting margin of 
the promontory, and the knob terminating the shorter arm is pressed 
upon a definite point of the anterior surface of the symphysis. The 
measurement thus obtained is the true conjugate diameter plus the 
thickness of the anterior wall of the pelvis. If now the longer arm 
is applied to the posterior surface of the symphysis, and the knob of 
the shorter arm again to the same point as before, the thickness 
of the symphysis will be known. This being deducted from the 
first measurement, the difference represents the diameter of the true 
conjugate. 

Instrumental mensuration has many disadvanta^s. Not only is 
skilled assistance necessary, but the mensuration itself is a little 
painful. Where the question as to the induction of premature 
labour has to be decided the pelvimeter may be very conveniently 
used, and, if necessary, under chloroform. It is especially useful 
for tiie comparison of its results with those obtained from mea- 
suring the diagonal conjugate. (As the longer arm cannot at times 
be weU applied to the posterior suHace of the symphysis, the thickness 
of the anterior wall of the pelvis is made too large, and the conju- 
gate consequently too small.) 

Irregularities of lesser degree can scarcely be recognised in the 
KTing woman with any certainty. The external obUque diameters 
(from the anterior superior spine of the ilimn of the one side to the 
posterior superior spine of the other) have, indeed, very little value. 
An accurate internal examination gives the most trustworthy re- 
sults, for this allows the position of the promontory to be ascertained 
and both sides of the pelvis to be felt by the finger. Both hands 
should be used in the examination at short intervals, for if only one 
hand is employed an impression may be conveyed that there is 
some irregularity. 

The measurements of the pelvic outlet have hitherto been greatly 
neglected. This is due to the difficulty met with in the operation, 
and also to the rarity of contraction of the outlet. Breisky has lately 
proposed to take the measurements in the following way : 
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Tbe antero- posterior diameter of tte outlet, from the apex of the 
aiLcrum to the vertes of the pubic arch, the coccyx not being included, 
cannot accurately be measured ioternaUv. External meaBurementB 
are, therefore, preferable. In the lateral posture of the woman the 
posterior point can easily be seen , It correaponds to the upper edge 
of the anal opening, and forms, in lean persons, a slight projection. 
The lower comu of the aacrum can uEuaily be felt without difficulty. 
To be quite Bure, the index finger may be introduced into the 
rectum, and by moving the coccyx between the index finger and thumb 
the articulation is easily felt. The anterior point of the diameter is 
the sharp edge of the inferior pubic ligament within the vertex of 
the pubic arch. Whilst one hand applies the knob of the compasaei 
on the posterior point, the thumb, introduced into the vagina, presses 
the other knob upon the inferior pubic ligament, and the distanoe 
between this point is read off on the compasses. This extemal mea- 
surement somewhat exceeds the proper antero-poaterior diameter. 
It is not Buffieieatly known how much is to be deducted in order to 
obtain the latter — perhaps 1 to IJ centimetre. 

Breiaky measures the transverse diameter of the outlet in the fol- 
lowing way : — The woman liea on her back with the sacrum raised, 
the thighs flexed and slightly separated. He then feela for the in- 
ternal margins of the ischial tuberosities, and measures the dtatance 
lietweeo them by means of Osiander's compasses ; since between the 
knobs of the compasses and the bony points soft parts are situated, 
to the measurement thus obtained li centimetre is on an average 
to be added. 

We have examined Breisky's statement, and are convinced that 
the measurement of the antero -posterior diameter of the outlet can 
be taken without too ^eat difficulty ; yet it is somewhat tedious, 
and in a sensitive vagma also painfid. There ia a more practicable, 
and at least an equally reliable, way of measuring the transverse 
diameter. The woman being in the lithotomy position, the aitua. 
tions of the ischial tuberosities are marked on the akin of the nates 
with a piece of blue chalk, and the distance between measured by 
means of Oaiander'a compasses. There need be no addition on 
account of the soft parts. 
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B. — Anomalies of no Obelelrie Importance 

A. too wide pelvis in no way interferes with the process of parturi- 
tion. Labour is here precipitated by the same conditions as in the | 
normal pelvis, From an obstetrical point of view it cannot be c< 
sidered pathological. 

A too high pelvis, if not contracted, offers no disadvantage. 

Anomalies in the pelvic inclination, if not observed at all, may 
lead to some inconvenience. Too great inclination may prevent the 
head entering the brim, and too slight inclination the passage of the 
head through the outlet. The former can be diminished by raising 
the upper half of the trunk and the nates, so that the luml«r region 
is the lowest, the woman then being in a half-sitting jwstnre ; the 
latter can bo increased by supporting the lumbar region, the natea 
being low down. 
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With the exception of the last-mentioned cases, the contracted 
pelyis alone causes any such impediment to delivery. 

c. — ST^ Contracted Felvis 

1. Definition and varieties. — ^Whether in a given case the pelvis 
will allow the undisturbed passage of the child through it depends, 
not only upon the diameters of the pelvis, but also upon the size of 
the child, and especially of its head. Since enlargements of the head 
which interfere with the mechanism of labour are of extremely rare 
oocorxence, and since, on the other hand, the size of the head of 
a mature and healthy child is never much below the average mea- 
surements, the custom has arisen of regarding the head as of a de- 
finite magnitude. This is the more excusable as we do not possess 
any accurate method of estimating the size of the head still contained 
in the uterus. It is, however, of some importance not to lose sight 
of the fact that in an individual case a very small head may make 
a narrow pelvis appear a wide one, and vice versd. 

In our subsequent considerations we shall take the head to be of 
a definite size, as known from average measurements, and shall esti- 
mate the contractions of the pelvis in relation to such a head of 
medium size. 

The pelvis may be narrowed at any spot, or in any or all of its 
diameters, and it is, therefore, impossible to give a set of rules which 
would serve to recognise aU kinds of pelvic contraction. 

The study of the narrow pelvis, so very important to the prac- 
titioner, is fip:'eatly facilitated by the circumstance that in the vast 
majority of mstances the contraction is exclusively, or at least chiefly, 
situated at the brim. 

Several of the very rare forms of pelvic contraction will for the 
present be neglected. The other forms, where the contraction is 
exdusrrely and chieflv situated at the brim, will be considered from 
a common point of view. Such a consideration is of vast import- 
ance, for these are the forms which almost alone come under our 
notice in practice. 

We omit at present the consideration of the following very rare 
forms of narrow pelvis, viz. the spondylolisthetic, the synostotic 
and l^hotic transversely contracted, the synostotic obliquely con- 
tracted, the one contracted exclusively or chiefly at the outlet, the 
one narzx>wed by bony tumours, and the osteomalacia, which occurs 
relatively frequently in some parts only. Each of these will be 
separately described afterwards. Here we shall speak simply of 
the contracted pelvis without any addition ; we mean those forms 
of contracted pelves, where the brim alone is the seat of the 
contraction. 

By far the most frequent contraction of the brim is in the direc- 
tion of the conjugate, and the narrow pelvis is usually estimated 
according to the size of that diameter. This is true in the great 
ma;jority of cases ; only the obstetrical importance of a narrow pelvis 
vanes greatly according to whether, with the contraction of the con- 
jugate, the transverse diameter has preserved its normal width or 
nas also been contracted. 

The narrow pelvis is, therefore, divided into— 
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1. The generally and uni/ormlif contracted pelvU. The contrac- 
tioa of all tlio diametGrs at the brim is pretty imifonu, and ie also 
continued into the pelvic cavity and outlet. 

2. The Jlat pehng. The conjugate ia either aloue or chiefly con- 
tracted. According to whether the tmnsverso diameter of the brim 
ifl of normal length or also contracted, it is thus diBtinguished — 

a. The simple flat pelvis. 

b. The generally contracted flat or the generally irregularly con- 
tracted pelvis. 

But titere is an important question to be decided, viz. where dues 
the limit between a normal and a contracted polria begin ? 

In practice a contraction will be recognised when it is so consider- 
able aa ia impede the passage of the head through the pelvis. The 
question is, what degree of impediment is sufficient to say the pelvis 
is contracted ? 

Wliilst formerly the actual mechanical impediment to labour was 
attributed to the narrow pelvis, Micbaclis has shown, first, that the 
influence of pelvic contrat^ion has a far wider range, and ia ahown, 
also, by abnormalities in the fffital position and presentation, aa well 
as in the uterine action. Moreover, he has shown that one who is 
acquainted with the deviations in the positions of the head in the 
various kinds of pelvic contraction will be able to diagnose from the 
position of the head the kind of contraction, even in those cases 
where a less experienced observer would only see the normal eoursa 
of labour. 

Michaelis's experience has led bim to consider a pelvis contracted 
when its conjugate measures less than 9^ centimetrea, or 3'7 inches. 
This, however, by no means gives a complete definition of a con- 
tracted pelvis ; for, on the one hand, numerous very serious disturb- 
ances during parturition may occur, as Michaelis himself admits, in 
the generally contracted pelvis with a conjugate of somewhat more 
than 9J centimHres ; and, on the other hand, in the flat pelvis, with 
a conjugate of somewhat more than 9 J centimetres, there are scarcely 
any real impedimenta to the passage of the head, although deviations 
in the presentation of the head, characteristic of the flat pelvis, can 
be observed, and these are just the cases which most frequently 
explain to us the mechanism of labour in the contracted pelvis. 

For these reasons it is not advisable to leave quite out of 
conaideration, as being perfectly like the normal, pelves with a 
conjugate of somewhat more than d| centimetres. It is better to 
reckon them amongst the contracted jwlves ; only so much must be 
added that they do not offer any mechanical impediment to the 
passage of a normal head, but their influence is shown solely by the 
deviation in the mechanism of labour. 

We shall therefore classify all the various kinds of pelvic con- 
tractions under three great heads, viz. — 

1. Pelves absolutely too narrow, which under no conditiona admit 
the birth of a living and mature chUd. To this class belong those 
pelves the shortest diameter of which measures 6J centimetres (2'5 

2. The narrow pelvis, which under favorable circumstances 
permits the birth of a live child, but where the dancer of a fatal 
termination continually threatens both mother and child. The limits 
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M thii kind are in the flat pelvis -wken the conjugate ia only con- 
tracted from fij— 9^ centimetres (25 — 37 inches), and in the 
generally contracted up to 9J. centimfdreB (3'8 inches). Pelves of 
this kind, where the contraction is the least, usuallv give rise to 
another serious disturbance in frequently recurring labours. 

8. The namnr pelves, which do not give rise to any considerable 
impediment, but which only influence the position of the head so aa 
to cause it to deviate from the normal. They form a gradual con- 
necting link with the normal pelvis. 

XTsoally the first two kinds alone are considered as contracted 
pelves; and this is so far correct, as they only seriously impede 
tlie process of labour. In order to fully appreciate the influence of 
• pelvic contraction upon labour and upon tne position of the head, 
it IS of the greatest importance to be acquainted with the mechan- 
ism of labour in the slightly contracted pelvis. The more roomy 
pelves of the second order are distingQished from those of the third 
order onl^ in this, that of many labours one or more have a fatal 
issue, whilst the remainder have just the same course as in the 
pelves of the third order, 



2. The veudl form* of Pelvic Contraction, the Brim being 
exdunvely or chiefly Contracted 

(a) The generally uniformly Contracted Pelvit 

The generally uniformly contracted pelvis shows on the whole the 
normal female shape, only all its diuoeters are tmiformly smaller 
than the normal. There are two varieties. 

1. Pelves which are distinguished from the normal only by the 

Fia. 10. 




smaUnesa of their bones. Their thickness, structure, and joints in 
no way differ from those of the normal pelvis. The bones are either 
proportionately thick and strong, or they are somewhat thin and 
slender, often showing a small normal pelvis of exquisite beauty. 
This pelvis ia chiefly found in persons of email stature ; but it is 
met with also in well-built, thin, and portly women of middle or 
even more than medium height. 

2. Pelves the shape of which show the regular female type, but 
tlie bones more resemble in size and thickness, and mostly also in 
the joints, the iuvenile pelvis — the so-called dwarf-pelves. This 
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1 veiy small and Hymmetrically 

Sometimes theao two varieties of pelvoa abow in every respect the 
normal type of a female pelvis, and are distinguiahed only by the 
smaller capacity of the caual (particularly in the second variety), 
due to an originally email development ; more frequently, however, 
they somewhat retain the shape of the juvenile pelvis (arrest 
of development). This is especially seen in the sacrum. It is 
narrower across, particularly aa regards its lateral portions; it is 
sJao more straight, and is less depressed in the pelvis. The pelvis, 
therefore, has remained lu an earlier stage of development, and the 
growth of the single bones as well as their joints has been pre- 
maturely arrested. Perhaps in this kind of generally contracted 
pelvis the primaiy affection consisted in a premature union of the 
individual bones, which was followed as a secondary consequence by 
an arrest of growth in a direction perpendicular to the (pKmatare) 
ossification. 

The degree of contraction varies greatly in all these cases. It is, 
of course, moat considerable when originally small development 
coincides with premature arrest of growth. The contraction la here 
always less thaji 3 centimetres, or l-l? inch, in all the diameters. 
The an tero -posterior diameters are most frequently narrower than 
the others, Aa a rule, the brim is the most contracted, and excep- 
tionally only the outlet. 

The generally uniformly contracted pelvis is much less ofteQ 
met witfi than that with the conjugate alone contracted. 

Fig. 10 shows a pelvis of this kind, from the collection in tbs 
Huseum of Bonn, Its diameters are- 
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A child of eight months had been delivered by means of lite 
forceps, but the woman died of eclampsia. 

(6) Hie Pelvit icith Ihs Coitjugate eonlracted, or the Mat Peleit. 

The characteristic of this large group of narrow pelves (the other 
kinds of pelvic contractions aJo very rarely met with by the pribc- 
titioner) consists in a flattening from behind forwards. These are 
grouped, according to whether Uie transverse diameter is of normal 
size or not, into the simple flat pelvis and a generally contracted 
flat pelvis ; a further subdivision is made, according to whether the 
contraction is due to rickets or not. 

l.—Tke aimjile Flat Pdvit 

(a) Flat Nvn-rickdy Pelvii. — The simple flat non-rickety pelvis is 
by fer the most frequent in those countries where rickets do not 
very often occur, but even where this disease is more often' 
observed it is of atill more frequent occurrence than the rickety. 

At first sight such a pelvis at times appears normal and well 
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formed, but hj mstrumental menaur&tioii ths flatteume of ita 
antero-poBterior diameter can be easilj discovered. This dattesisg 




is due to a greater descent of tlie sacrum into the pelvis vithoat a 
concurrent rotation around its transyeise axis. All the anteto- 
posterior diameters of the pelvis are therefore contracted, although 
this is more so at the brim, so that the relations of the antero- 
posterior diameters of the cavity and of the outlet to the con- 
jtMte remain approximately the same as in the normal pelvis. 
Tm size of ail the pelvic bones, and especially of the sacmm, 
appears to be pretty uniformly diminished, so that the transverse 
diameters vould also be lessened if the descent of the sacrum did 
not oppose it. The sacrum being connected vith tlie posterior 
spines of the iliac bones by very strong unyielding ligaments, it 
would, when pushed forwards, exert a powerful traction upon the 
posterior iliac spines. If the pelvic ring were not closed in ft^nt by 
the symphysis, the pubic bones would be separated by this. As, 
however, the firm connection by means of the symphysis opposes it, 
the still relatively flexible bones of the pelvis are elongated in thdr 
transverse diameter by the traction upon the posterior iliac spines, 
and the symphysb is somewhat approached to the sacrmu. Sup- 
posing a pelvis to be generally uniformly contracted in a slight 
degree, the great descent of the sacrum mto the pelvic cavity in 
eariy youth would have the following effect : the antero-posterior 
diameters are somewhat reduced by the descent itself; the transverse 
diameters are somewhat elongated, from their greater transverse 
traction, and this elorigation is aided by the approach of the 
symphysis to the sacrum. Conseq^uently two causes act in produdng 
tiie elongation of the transverse and the reduction of the antero* 
posterior diameters. As the pelvis was supposed to be somewhat 
contracted, the transverse diameters vrill have the normal length, 
whilst the antero-posterior vrill be considerably smaller. (Very 
frequently, however, the transverse diameters remain in such pelves 
somewhat below the average measurements.) Thus, we have seen 
that the flat pelvis is produced by the same mechanism by which 
tile pelvis of tiie new-born child is converted into that of the adult 
woman, and the difEerence is that in the originally small pelvis all 
these changes are too excesuve. 

The causes of this pelvic deformity m.'iy probably be due to too 
eariy and too long sitting and running about of little girls, or a too 
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great inorcaae of tlie presaure of the trunk by raising and carrying 
weiglits boford puberty. 

The individual bones are nonnaJ aa regards texture and strength. 
The iliac bones do not deviate in position or shape from the normal. 
Their curves are usually very distinct. 

It has already been said that the simple flat non-rickety pelvis ia 
the most frequent of all narrow pelves, and, doubtless, more frequent 
than all the other varieties taken together, and is, therefore, a very 
frequent cause of dystocia. However, it does not show the highest 
degree of contraction, for its conjugate rarely measures less than 
8 centimHrefl, or 3' 14! inches. 

Occaaionaily flat pelves are met with where the transrerse 
diameter of the outlet is also contracted. This is a very important 
complication, and ia ol great practical consequence. Sometimes a 
BO'Called double promontory ia formed at the junction of the first 
with the second sacral vertebra (which do not ossify). The two ver- 
tebne meet at an obtuse angle, and project into the pelvic cavity, 
virtually contracting it. If the distance between this double 
promontory and the symphysis is as small or even smaller 
than the true conjugate, such an anomaly decidedly influences the 
course of labour, and requires to be noticed in measuring the 

Pig. 11 is a beautiful flat pelvis, from the collection of the Munich 
Lying-in Hospital. The woman lutd been dehvered by moans of the 
forceps, and died of peritonitis. It measures — 

Ant.-poit. TnkDi, 

. . 13 cm. 
- ■ 12i „ 

. ■ IH .. 

(6) The Flat Riehely Pelmt.— The flat rickety pelvis has the fol- 
lowing characteristics : 

The texture of the bonee is usually normal ; they are rarely greatlj 
atrophied, and sometimes eveu tense and thick. 



Brim . 


. . 8i 


Cavity . 


. lOi 


Outlet . 


. 10 




The pelvic inclination ia almost always abnormally great. 

All the bones of the pelvis are,like those of the flat non-rickety kind,' 
abnormally small. This is most pronounced in the iliac bones, ami 
is there most easily recognised. The sacrum also ia abort and 
narrow ; but as the lateral concavity of the sacrum is defaced by the 
descent of its vertebne, the transverse diameters may reacli the 
normal length. 
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The principal changes in the pelvis are due to the greater descent 
of the sacrum into the pelvic cavitj, and to its simultaneous rotation 
around its transverse axis. This altered position of the sacrum is 
attended by a double change in its shape. First, the bodies of the 
sacral vertebrse are forced down between their auricular surfaces, 
consequentlj the concavitj of the sacrum in the transverse direction 
is lost, and is converted into a straight line, or the bodies are even 
forced out from between the auricular surfaces, and then the sacrum 
projects into the pelvis, not with a transverse concavity, but with a con- 
vexity. Secondly, the curve of the sacrum from the promontory to the 
apex is also increased. The upper portion of the sacrum is greatly bent 
backwards, and the lower portion forms a sharp, hook-like projection 
forwards, which usually commences with the fourth, rarely with the 
third or fifth, vertebral body. In consequence of the descent of the 
upper part of the sacrum the posterior spines of the iliac bones 
project far more than normally beyond the posterior surface of 
the sacrum. The bodies of the vertebrae, and especially that of 
the first vertebra, are greatly compressed along their posterior 
surfaces. 

The superior expanded portion of the iliac bones are small, greatly 
inclined horizontalbr, slightly curved, and widely separated in front. 
The length of Sp. «f. increases in proportion to that of Or. J., and is 
sometimes even greater than the latter. 

The pubic arch is very wide, the symphysis makes a greater angle 
with the conjugate, the ischial tuberosities are wider apart, and ike 
acetabula are directed more forwards than in the normal pelvis. 

The cavity of the pelvis is influenced by these changes in the fol- 
lowing way : — By the descent of the promontory the pelvis is flattened 
from before backwards, and this flattening is here, as well as in the 
non-rickety flat pelvis, increased by the transverse extension of the 
pelvis. The extension may be so considerable that, in spite of the 
original smallness of all the bones, the transverse diameter of the 
brim is abnormally large, and in the ilio-pectineal line not far from 
the auricular suiiaces of the sacrum a kind of angular flexure 
appears. As regards the brim, the transverse diameters are of 
normal or even more than normal size, and the oblique diameters 
are inconsiderablv shortened, whilst the sacro-cotyloid distance is 
greatly contractea, and the conjugate the shortest of all. 

All the diameters enlarge towards the pelvic cavity. Here the 
antero-posterior diameter sometimes acquires its normal size on 
account of the rotation of the sacrum around its transverse axis, and 
in the outlet of the rickety pelvis the transverse diameter especially 
is often abnormally large. 

We shall now explain the way in which rickets act in producing 
the changes just described. 

Children in the first years of life are most liable to be attacked 
by the peculiar disturbance of nutrition called rickets. If the disease 
is of moderate duration and intensity the x)elvis consists of pieces of 
firm bone, covered on all sides by soft osteoid plates, which pieces are 
connected together by cartilage of normal texture. The union of 
each two pieces of bone is, therefore, effected by the just-mentioned 
soft osteoid substance, which normally would have become osseous 
tissue, and by the harder cartilage interposed. The bones them- 
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fractures. 

Independently of the pelvic deformities whict are due to tiie altered 
pressure, as iu scoliosis, &c., it is the compression of that osteoid 
substance upon the epiphyses of the bones and the shifting of the 
bones along each other which produce the changes observed in the 
shape of the pelvis. 

The sinallneas of the bones is partly due to the compression of 
the osteoid substance, partly to the long-continued inactivi^ of the 
muscles of the thighs and pelvis ; but the shape of the rickety 
pelvis is chiefly determined by the shifting of the bones along each 

Eickety children have either never learned to walk or have 
forgotten it again. They are forced to sit in bed, and the pressure 
of the trunk produces the changes which are known as belonging 
to that disease, for the trunk presses the upper portion of the 
sacrum down into the pelvic canal. The promontory thus comes 
lower down and more forwards, the sacrum lu,ving turned around its 
transverse axis. The fKMjuent half -sitting and half -lying posture in 
bed produces the crook-bke curvature of the lower portion of ihe 
sacrum, which is fixed by the sacro-spinous and iscMal ligaments. 
Since the individual sacral vertebne have no firm connection, either 
amongst themselves or with their lateral portions (auricular auifaoe), 
they are pushed out forwards from between the auricular surfaces, 
which are fixed, and their posterior surface is compresaed. The 
descending sacrum again draws by means of the firm ilio-sacral 
ligaments upon the posterior spines of the iliao bones, the conse- 
quence of which is the greater transverse exteosiou of the pelvic 
ring. The separation of the iliac bones is partly due to that, but 
partly also to the greater pressure of the tympanitic and distended 
intestinal canal. 

Tho ischial tuberosities are pressed outwards, partly by the 
traction of the femoral muscles arising from them, and partly by 
sitting on the soft bones. This also causes the enlargement of tho 
pubic arch and the obliquity of the symphysis. 

BicVets occurs almost everywhere ; in some countries, however, more 
frequently than in others. It is b^ far the most frequent cause of 
a very considerable pelvic contraction, and this may bo to such an 
extent that a pelvic cavity scarcely exists. 

The other forms of rickety pelvis deviating from tho ones 
described, as well as those of greater asymmetry, will be mentioned 
as we proceed. 

Fig. 12 represents a rickety pelvis from the collection of Bona. 
It 
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. . 6-3 cm. . 
. . 8-1 „ . 
. . 8'S „ . 


. 13-8 cm 
. 14-5 „ 
. 120 „ 



THE OENEBALIY COfiTBACTED FLAT PELVIS 



(a) The gerieraUy Uneqwally Contracted Non-rickety Pelvit. — In 
the CODunoQ flat pelvis the trasHrerse diameter is, aa we have stated 
above, o£ a aize ^ich still lies within the physiological limit. Very 
exceptionally this ia less than 12^ centimitrea, 4'9 inches, bo that the 
pelvis is generally coutiacted ; the contraction of the conjugate, 
nowerer, still predominates. This Mud, to which Michaelis first 




called attention, probably always depends upon a smallnesB of all the 
constituent parts, connected with a moderate degree of flattening. 
The smallnesB of the parts determines the very considerable con- 
traction of the conjugate, and the transverse extension ia insufficient 
to make the transverse diameter reach the normal length. 

Fig. 13 ahows a pelvis of this kind, to which, on the whole, little 
attention had been paid. It belongs to the Bonn Collection. Putrid 
twiuB had been delivered without much difficulty. The measore- 
ments of this pelvis are — 

Aat-post. D. TmniT. D. 

Brim . , . 8-6 cm. . . . 12'2 cm. 
Cavity ... 9-8 „ ... 12.3 „ 
Outlet ... 9-8 „ ... 13-0 „ 

(6) The generally Contratted RUkety Pelvis. — The more unusual 
forms of rickety pelvis, of which there are three varieties, will be 
described together. 

Fio. 14 




1. The generally contracted flat rickety, or the generally une- 
qually contracted rickety pelvia. These pelves show very distinctly 
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all the cTiara^teristic peculiaritioB of tte rickety pelvis. Tlie \ 
are greatly atrophied, and their growth has been arrested, Mji 
besides the predominating contraction of the conjugate the r 

Terse diameter of the brim, at leaat, ie also narrowed to a ( 

extent. The amallneBa of the pelvic bones is especially apparent in 
the superior exponsiona of the Uia. It is not improbable that this 
kind of pelfis develops when rickets appears very early and with 
great intensi^, but is soon cured with complete osseous union of all 
the bones. 

The pelvis of Fig. 14 belongs to a very rickety distorted skeleton 
in the collection at Bonn, It has a double promontory. The 
conjugate from the upper promontory mfiasures 8'25 centimetres, 
or 325 inches, and from the lower 7-25 centimetres, or 2'8 iaches. 
The other measurements are — 

Ant.-poat D. Traasv. D. 

Brim . . . 7-25 em. . . . 1175 cm. 
Cavity ... 85 „ ... 975 „ 
Outlet . . . 9-25 „ ... 775 „ 

2. The generally uniformly contracted rickety pelvis. Pelves of 
this kind are very rare. They have not, with the exception of the 
superior expansions of the ilia, the characteristiQ marks of rickets 
at all, or only in a slight degree. The brim may be quite uniformly 




contracted, but towards the pelvic outlet the contraction ot the 
sjitcro-posterior diameter dimiiiishes, whilst that of the transverBO 
diameter often increases. The pubio bones are sometimes of a, 
beakhke shape, approaching in that respect the osteomalacic form. 
This pelvic shape is produced by the pressure which the continued 
use of the lower extremities exerts through the acetabula; the 
pelvis being uniformly compressed from all sides. Thus the osteoid 
substance situated between the bones is chiefly affected by that 
compression, the result of which is that the growth of the bones is 
greatly interfered with, whilst the changes in the shape of the bonea 
are slight or quite wanting. 

The pelvis represented in Fig, 15 belongs to a skeleton also in 
the Bonn collection. Its diameters are — 



. lOJ 
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S. The pseudo-osteoTnailacic (MjchaeUs), or the distorted rickety 
pehis (Litsmann). This haa a Btrikmg resemblance to the osteo- 
malacic pelvis. The promontory is low down, and the lower end of 
the BacTum approaches it on account of a curve in the third or 
even in the necoad sacral vertebra. The acetabula also come closer 
together, since the symphysis is pushed forwards, so that the brim 
assumeB a triangular shape. The difference between thin kind of 
pdvis and the real osteomalacic one most frequently consists in the 
amallness of the bones, and especially in that of the upper portions 
of the ilia. They often preserve their rickety shape and position 
vithont the peculiar deformity of osteomalacia ; yet in some cases 
this also is distinctljy pronounced. 

This kind of pelvis is due to t«o great use of the lower extremities, 
whilst the boues are still considerably softened. Under such 
drcumstances the upper portion of the sacrum sinks downwards 
under the pressure of the trunk, and the acetabula are pressed into 
the true pelvis by the beads of the femora. Such a high degree of 
softening of all the bones may be produced by rickets persisting for 
a long time, when osteoid plates are deposited externally upon the 
bones, whilst the bone already formed undergoes in the course of time 
a physiological reabeorption by the development of the medullary 
cavity. 0. Weber has shown that very intense rickets also produces 
an osteoporosis, that is, a softening of the fully formed bone. The 
disease producing the pelvis just described may be considered to 
be rickets complicated by osteomalacia. 

Fig. 16 represents such a pelvis, which was first described by 
Naegde. 



Fia. le. 




The shape of the rickety pelvis is greatly modified by the 
curvature of the vertebral column, which to some extent usually 
accompanies rickets. Scoliosis then only influences the shape (£ 
the p^vis when the Bacrum participates (as in &ct it commonly 
does) in the compensatory curvature. In general, the characteristic 
peculiarities of rickets are distinctly pronounced in these pelves. 
taifl transverse concavity of the sacrum is absent, and the bodies of 
the sacral vertebne are forced out from between their auricular 
surfaces. The promontory is pushed somewhat towards the side of 
the curvature, and the auricular portion of that side is oft«n consider- 
ably smaller than that of the other. The contiguous hip-bone is 
directed upwards, inwards, and backvrards ; the acetabular portion 
is higher up, and the superior expansion quite perpendicular. The 
ischial tuberosity is as a rule bent outwards as usual, and the puUc 
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arch is wide. The symphyais is pushed oyer to the opposite ude, 
and tha ileo -pectineal line of the contracted side ia 8traight«r. The 
transrerae diameter of the contracted side is greater thaji that of 
the opposite side, whilst the Bacro-cotyluid distance is consideiably 
emaller. The origin of these asymmetries can be easily explained 
by the greater pressure on one of the ac«tabula. In rery 
considerable scoliosis the acetabulum may be bo approached to 
the promontory that the shape of the pelvis resulting from it is 
yery much like that in the pseudo-ost«omalacic form. The saoro- 
cotj'loid distance may thereby become so narrowed that no portion of 
the head can enter it, and thus the whole of this half of the pelris is 
lost for the mechanism of parturition. The pelvis, or rather the wider 
half of it— if there can be at all the question 
Fio. 17. of an entrance of the head — would then bo 

like a generally contracted pelvis, where the 
conjugate diameter would be represented by 
the Bocro-cotyloid distance, and the transverse 
by the oblique diameter, in the way as shown 
diagramatically in the accompanying Fig. 17. 
To this category probably belongs the pelvis 
described by G. Braun, as well as that men- 
tioned by Lambl, which ia in the Pathological Mubciuo of Florence. 
The peculiar shape of the rickety peWs ia still more modified, 
when rickets is followed by marked Inphosis (for the peculiarities 
of the rickety pelvis are in almost all points just the reverse of 
those of the kyphotic pelvis). Tery few of the characteristics of 
rickets remain, and such a pelvis can often only with difficulty be 
recognised as being rickety ; and the more so since in the kyphotic 
pelvis the proportion of Sp. J. to Cr. J, ia somewhat in favour 
of Bp. J. The complications increase stUl more when, as most 
often occurs, the rickety kyphosis is accompanied by scoHosis. As a 
rule the sacrum then shows moat of the distinctive pecuharities of 
kyphosis. It is twisted round its tranaverse axis. The conjugate 
is either not narrowed at alt or only slightly so, «nd sometimes 
even a httlo enlarged, whilst the an tero -posterior diamet«r of the 
outlet ia more contracted. The promontory is very high up ; and as 
the transverse surface of the sacrum is either straight or even 
convex as in rickets, the line drawn from the symphysia to the 
lower edge of the first or second sacral vertebra represents the 
normal conjugate. Exceptionally the bodies of the sacral vertebra 
may be pushed backwards from tetween thejr auricular surfaces, as 
is the cose in the kyphotic pelvis. The conjugate diameter is 
then frequcntlv diminished ; sometimes, however, it is normal or 
even larger ; almost always it is smaller than the transverse. The 
hip-bones usually retain the peculiarities of rickets ; they are 
atrophied, with a veir decided S-shapcd curvature, and widely 
separated in front. The pubic arch also ia usually wide, the tubera 
is^iii are greatly separated and bent outwards ; aometiuies, however, 
the outlet is shaped as in the kyphotic pelvis. 

It is not difficult to explain the origin of these cbanges. The 
rickety peculiarities only remain in part, and are most clearly seen 
in the absence of the transverse concavity of the sacrum and in the 
small, flattened, and widely separated hip-bones. Kyphosis, coming 
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on at the oommencement of rickets, caiises the ischial tuberosities to 
turn greatly inwards, and the subsequent sitting posture still more 
increases tne narrowness of the ouUet ; but if the rickets had pre- 
▼iouslj ^rawn them outwards their position remains unaltered. If 
the kyphosis is higher up, so that it is compensated for by a marked 
lordosis of the lumbar yertebree, the pelyis retains all the peculiarities 
of rickets. 

c. — Pontian and Attitude of the Foettis in the Contracled Pelvis 

The position of the foetus during labour is greatly influenced by a 
narrow pelyis, so that malpositions are at least four times as frequent 
in the contracted as in the normal x)elyis. In primiparse this pro- 
portion is eyen more conspicuous. 

It has already been said that in primiparse the firm oyoid uterus 
forces the head, which, on account of the specific grayity of the 
child, is directed downwards, almost straight into the inlet, and 
that when this is normal the unyielding abdominal walls force 
the lower segment of the uterus containing the head into the pelyis, 
in the latter part of pregnancy; consequently, in primiparse, the 
head, at the commencement of labour, is already placed more or less 
deeply within the pelyis. This condition is altered, eyen in primiparse, 
when the pelyis is too narrow to permit the easy entrance of the head. 
In the majority of instances the firm uterus, neyertheless, deter- 
mines the position of the child, so that the head lies upon the brim. 
But frequently the head, since it does not fit into the brim, is 
deriated to one side or forwards, so that it rests then either upon the 
margin of the hip-bone or upon the symphysis. Sometimes, and espe- 
cially on account of an anomaly in the position of the uterus, the 
presentation of the foetus is still more irregular. The narrow pelyis 
predisposes to pendulous belly, and to a considerable mobility of the 
uteroB ; consequently, in the erect posture of the woman the uterus 
is no longer at an angle of about '35° with the horizon, but lies almost 
horizontally, or the fundus is eyen lower down than the lower uterine 
segment. From what has preyiously been said of the causes of the 
normal position of the child, it will be intelligible that, under such 
drcumstances, transyerse and pelyic positions easily deyelop. The 
great mobility of the uterus {Qso, which allows the fundus to fall 
from one side to the other, thereby frequently changing the child's 
position, easily predisposes to malpositions. 

. If at the commencement of labour the head is deriated to one side, 
the painfi which contract the uterus transyersely often succeed in 
re-establishing the longitudinal position. The head is again made 
to present. Sometimes, howeyer, the transyerse position continues 
during labour, or even the originally presenting head is pushed 
away from the inlet, which is too narrow to engage the head, and the 
transyerse position deyelops secondarily. 

The attitude also of the child easily becomes irregular from such 
changes in the position. The chin is separated from the chest and 
the fsyce is made to present. In x>elyic position, where the breech 
can less easily enter the brim, the feet pass into the yagina, or in 
transyerse and in head positions an upper extremity and yery fre- 
quently the funis presents in front of the head. In primiparse pro- 
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lapse of the funis is almost eiclusively due to pelvic contractioii ; 
for at term, in primiparffi, if the peWia is uormal, the head has either 
entered or at least ia fixed immoTablj upon the brim, and as the open- 
ing 08 retracts, closely applied to the head, prolapse of the funis is 
impossible; but i£ the headj on account of a pelvic contraction, 
remains high up, there is oLmost alwavs room for the cord when the 
OS dilates j and, in fact, prolapse would be for more frequent if the 
shortness and the coilings of the cord around the foatus were not 
sufficient to prevent it. 

An abnormal presentation is sufficiently often met with in pri- 
miparm under these conditions ; this frequency, however, still more 
increases with each subttequent labour. 

The flaccid uterus allows transverse positions more easily to take 

Elace during pregnancy ; and as the pelvis is too narrow to receive the 
eod, the pains are often unable to bring about a head presentation. 
Even when the head originally presented it is often made to deviate 
for whenever the woman assumes the lateral posture the easily 
movable uterus also falls to that side. The more flaccid the uterus, 
and the more exhausted by previous labour, the more frequent and 
complicated are the positions of tho fcetus. The normal attitude 
also of the child is lost in the flaccid sac now formed by the utems ; 
and therefore, in pluriporm with narrow pelvis, we meet with positions 
and attitudes which do not occur under any other circumstances. 



D. — The Preeenlation and Meeliaiiism of Labour in ihe Conlracted 
Peh-ia 

Even in cases of pelvic contraction where labour terminates appa- 
rently quite normally, that is, where the forces of nature are aJonft 
sufficient to deliver the woman in not too long a time and without 
harm to herself and the child, on experienced practitioner can with 
great probability diagnose from his examination without measure- 
ment of the pelvis, not only that there is a contraction, but also the 
degree of it. It is because " tho position of the advancing fcetal part 
and the way in which it paasea through the contracted place are 
characteristic of the various kinds of narrow pelvis." 

When speaking of the normal mechanism of labour it was stated 
that when the resistances to the anterior and posterior portions of 
the head were equal, the latter, since it is nearer to the direction of 
the expelling force, must precede, because the same resistance, acting 
upon the longer arm of the lever, becomes greater than that acting 
ujjon the shorter. Now, in a pelvis partially contracted at the con- 
jugate the normal entrance of the bead with the biparietal diameter 
in the conjugate is, of course, impeded when this is the contracted 
part of the pelvis. The impediment is now nearer to the occiput than 
to the forehead. On account of the increased resistance to the occiput 
the forehead will now descend lower down, in spite of its being the 
longer arm of the lever ; but, when the chin is somewhat removed 
from the chest, the direction of the expelling forces, acting through 
the vertebral column, now comes nearer to fiie forehead. Thus tiie 
anterior arm of the lever becomes shorter, the posterior longer, Sineo, 
then, not only the resistance to tho occiput has increased, but this 
also acta upon a relatively or absolutely longer lever arm, it follows 
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that the forehead must descend still lower. Accordingly, in the 
simple flat pelvis, the head enters the brim with the forehead low 
down, and as soon as the pains have fixed the head in the inlet the 
sagittal suture is found running almost transversely or a little ob- 
liquely close to the sacrum, and the large fontanelle is situated not 
far from the promontory, in the first head position to the right, in the 
second to the left of it. Instead of the parietal, the smaller and more 
compressible bitemporal diameter of the child's head has entered the 
narrow conjugate. In this position, viz. the sagittal suture running 
transversely and the large fontanelle lower down, the head is pushed 
into the pelvia. There is not, however, room enough in one half 
of the pelvis for the whole of that portion of the head which is 
situated behind the coronal suture. The head, therefore, passes 
through the contracted conjugate with a greater diameter than 
the bitemporal, although usually its greatest diameter, the biparietal, 
cannot pass through such a conjugate. When the head has passed 
through the narrow place the forehead then meets with greater 
resistajice from the pelvis, and accordingly the occiput descends 
lower. The small fontanelle can now bo easily reached ; soon 
it comes lower down than the larger fontanelle. If the influ- 
ence of the posterior pelvic wall preponderates over that of the ante- 
torior whilst the large fontanelle is low down, this at first comes 
forwards, and later only returns backwards. Again, if both fonta- 
nelles are approximately .on the same level, the head remains for a 
long time in the transverse position, and the small fontanelle only 
turns forwards after it has previously come lower down. Since the 
outlet is normal, the further course of the labour is as usual. 

If the contraction of the conjugate is greater the forehead de^^^db 
still lower down, for the reasons above stated, and the promontory 
presses upon the upper angle of the frontal bone situated behind. 
It is very difficult for the head to pass in this direction,; and it only 
exceptionally takes place. 

If in a very narrow and greatly inclined -pelyiB the liquor aibnii 
escapes suddenly, when the head is resting upon the symphysis, it 
may be arrested in that position. In such a case the sagittal suture 
does not run close to the sacrum, but immediately behind the sym- 
physis, and the parietal bone situated behind lies flat upon the 
brun. The head cannot enter the pelvis in this position, but remains 
movable above the brim, and only when the forces of nature or art 
have produced a change in the position, so that the sagittal suture 
comes nearer to the sacrum, does the head enter the pelvis. 

In the generally uniformly contracted pelvis the mechanism of 
labour is the same as in the normal pelvis ; only its details are more 
pronounced. The head may enter the brim in any position, but 
when the pains are strong, the small fontanelle always comes very 
low down. This is on account of the relatively greater increase of 
resistance at the longer anterior lever arm than at the posterior, so 
that in the greatly contracted pelvis the small fontanelle is distinctly 
felt in the pelvic axis. In that position the head enters the pelvis 
and the small fontanelle turns forwards, as soon as the influence 
of the posterior wall predominates. If the cavity and outlet are free 
from contractions the imusually deep descent of the small fonta- 
nelle ceases, and the mechanism of labour now becomes normal ; but 
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if the uniform contrajjtion extends to the outlet the smiill fontanelle 
continueB the lower, and firat becomea viaible above tho frenuliua 
instead of below the pubic arch. 

In the generally but unequally contracted pelvis the mechanism of 
labour is mstde up of that peculiar to the flat and to the generally 
uniformly coatraeted pelvis. The narrower the conju^te la in pro- 
portion to the transverse diameter, the more the head presentation 
resembles that in the flat pelvis ; and the narrower the tnuiBverw 
diameter, the more the head presentation reaembles that of the uni- 
formly contracted pelvis. There is, as a rule, the constant transverse 
position of tho head peculiar to the partially contracted, and the ^eat 
descent of the occiput peculiar to the uniformly contracted pelvis. 

In individual cases the small and large fontanelle alternately de- 
tscend whilst the head advances, so that through this the transTersa 
position may continue down to tho outlet. 

Face presentations are more frequent in the narrow than is the 
normal pelvis. The course of labour is af^ravated, the face retains 
for a long time the tnuMverse position, and usually the rotation 
forwards of the chin occurs rather late. 

In pelvic positions in the narrow pelvis the feet are more frequently 
fcrund to present than the breech. This is readily understood; for 
the narrow pelvis does not ^ow the breech to enter the biim early, 
and the feet therefore sink into the, lower uterine segment; and 
secondly, the obliquity and want of form of the uterus, whidi are 
especially frequent in pluripane with narrow pelves, determine the 
d^ation of the breech when this is low down from the brim, and 
B-^hus the feet come to lie within the ijJU Hn g os. For the rest the 
mecflOljiBQi is normal. The expelling force acts upon the breech so 
far bockim^ds that the child's sacrum is always the lowest, and conae- 
qoently, eve^ in the narrow pelvis, the rotation with the back forwards 
does not fail if> take place. In the partially contracted pelvis the 
aftercoming h^d always enters the brim transversely, and the bi- 
temporal diameVr comes into the conjugate, so that therefore the 
promontory is dose to the ear, and in the further progress of the 
head it presses against the parietal eminence. If the pelvic contrac- 
tion is somewhat considerable, the passage of the aftercoming head 
is almost always delayed so long that the child's life is lost unless 
assistance be given. The po^sa^ through the narrow pelvis is still 
more difGcult when the chin is separated from the chest, so that the 
head has to be passed through the pelvis with the occiput firat. The 
head paBsea through the generally uniformly contracted pelvis in the 
ordinary way with the chin flexed upon the chest. 

In transverse positions tho cluld usually presents with the 
shoulder, as in the normal pelvis. Frequently the transverse 
position is primary ; sometimes it develops in the course of labour 
from a previous head presentation. The back of the child is here 
more frequently towanls the maternal spine than in the normal 
pelvis. More rarely the chest presents, whilst compUcations, such 
as prolapse of an arm or of the funis, are very frequent. It is very 
rare in the normal pelvis that the labour is terminated by nature, 
and in the contracted there is still greater difiiculty. Yet it is not 
iropOBsihle in the flat pelvis, when the transverse diameter is 
Bumuiently large, 
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E. — The Course of Labour in the Coniracied Pelvis 

Labour is on an average much longer in the contracted pelvis 
than in the normal. Thii^ protraction is partly, but not exclu- 
siyelj, due to the narrowness of the parturient canal. Even the 
first stage, that of the dilatation of the os, is greatly protracted, 
because the presenting part being high up cannot press upon the os 
with the same degree of force as imder normal conditions, and the 
bag of waters is less efficient in dilating the os. The stage of 
expulsion is delayed by the mechanical disproportion. But when 
the head has once passed through the narrow place it is quickly 
bom, and only exceptionaUy, when the pains have thereby been 
gi^eatly exhausted, the expulsion from the pelvic canal requires a 
longer time. 

'DeHwerj may also be delayed by a too early escape of the liquor 
amniL This is far more frequent in the narrow thaii in the normal 
pehns, and often the waters drain off before uterine action has set 
m, and whilst the os is completely closed. 

It is chiefly, however, the character of the uterine action which 
detexmines the duration of labour, and its favomble or unfavorable 
issue. 

It is a general rule, to which there are, however, many exceptions, 
that the expelling forces augment in the same ratio as the resistance 
increases. In the great majority of instances of pelvic contraction 
the energy of the pains reaches such a degree of intensity as is very 
laie^ seen in the normal pelvis. The pains are most powerful in 
the flat pelvis, and they follow each other in such rapid succession 
that thej threaten to rupture the uterus. But this uterine action, 
increased as it is beyond the ordinary limits, is by no means patho- 
k^rieal in the narrow pelvis, for it is necessary to overcome the 
araiormally great resistance. 

The first stage at its commencement is generally slow and tardy, 
but when the os has begun to dilate the force of the uterine action 
incxeaaes. The head is now fixed in the inlet, gradually adapted 
to its shape, and pushed through the contracted part. Just at that 
period the extraordinary energy of the pains is of the utmost 
importance, and nothing could he more injurious than feeble pains, 
whieh happily are very rare in such cases. The woman is to be 
advised to bear down, and all the auxiliary forces must be called 
into play in order to assist the strenuous efforts of the uterus. The 
more powerful the expelling forces at that time the more favorable is 
the labour for the mother and the child. In these cases it is highly 
desixable that the abdominal pressure should begin to act whilst the 
head is still high up. 

The timely dilatation of the os is also of very great importance ; 
if it does not occur serious danger may threaten in two directions. 
The OS may very quickly dilate and retract over the presenting foetal 
part before it has entered the pelvis. The consequence is that the 
vagina is enormously stret<^hed, and may then bo ruptured, or 
even completely torn from the lower uterine segment. This occurs 
most frequently in neglected transverse positions, but also when the 
head is delayed entering the pelvis. The greatest strain is put 
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apon the Tagina wben the head is very high up, and the uterine 
action little aasifit^ bj the cibdoniiiiai preasure. The consequences of 
tardy dUatation are not less gnire. In the pendulous belly, which is 
often couaiderable, and the position of the h^d with the anterior pari- 
etal bono upon the Bymphysis, the oa is placed far btickwards, and its 
anterior lip is very slowly obliterated. "Whilst the pains now firmly 
preBH the head against the promontory and the syinphyais, the 
pressure ujwn the anterior lip between the head and the symphyeiB 
impedes its complete obliteration, and inflicts severe contusion. 
The lip either enormously sweUs or is bruised and torn. 

More rarely there is a primary feebleness of pains. This 
may correctly bo considered an anomaly, and it is so doubt one of 
the most unfortunate complications of pelvic contraction. It almoet 
always requires the assistance of art ; for to overcome a gieaXei 
obstacle a greater force ia necessary, and where this fails nature is 
unable to terminate labour. In the flat pelvis feeble pains are 
only secondary in consequence of previous very difficult lurths, but 
in tho generally contracted pelvis they are sometimes primary. 
The partial pressure to which in the flat pelvis the lower uterine 
segment is subjected on the part of the promontory and the symphysis 
seems to arouse the greater energy of the uterine action, whibt the 
pressure exerted on all sides in the uniformly contracted pelvis has, 
apparently, not the same effect. It is probable that here Uie uterine 
muscles are less completely developed (an arrest of development of 
all the organs of generation). 

Secondary feebleness of pains is oftener met with, and is of greater 
significance ; this is sometimes observed in pluripars after fre- 
quently repeated laboiirs. Unusual efforts during previous labour^ 
especially when they have followed each other in short intervals, 
greatly impair the muscular development of the uterus. In plnri- 
parffl with narrow pelves the uterus ia often during pregnancy lite & 
flaccid sac, predisposing particularly to transverse positionB, and 
during labour such an organ cannot produce those powerful contrac- 
tions which are so necessary ia the contracted pelvis. Hence the 
great danger to mother and child, which beoomeK more imminent 
with each successive labour, and also tho frequent neceaaty for 
operations in the later births. 

If the obstacle opposed to the advance of the head is very groat, 
the uterine activity also increases correspondingly. The intervals 
between tho pains not only become shorter, but in them tho uterus 
remains in a state of considerable tension, which at last becomes a 
permanent riffidity. If the head presents, and its entry into the 
pelvis is not absolutely impossible, it is often effected by this utmost 
exertion of the uterus, which in that respect proves salutary after 
all. It is different, however, with transverse positions. Here the 
uterine contractions meet with obstacles which cannot be overcome. 
The uterus narrowly contracts around the child, and presses the 
presenting shoulder violently against the brim. This fruitless 
activity of the utenis, the child remaining in the unfavorable 
position, has been called tetanus of the uterus. If operative pro- 
cedures are urgently indicated, we may meet with the most 
dangerous obstacles on the part of the rigid uterus. Yet this con- 
dition of the uterus is in itself not abnormal, but rendered necessary 
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hj the malposition of the child ; and to this also are to be ascribed 
the fruitless, though powerful uterine contractions, and the difficulty 
or impossibility of operative procedures. 

F. — Diagnosis of the Narrow Pelvis 

The diagnostic points in pelvic contraction have already been 
mentioned, whilst speaking of the measurements of the pelvis. We 
shall here only briefly recapitulate the most important. 

The following conditions observed during pregnancy would point 
to the existence of a pelvic contraction: — a remarkably small 
stature, this may be due to arrest of development (a real dwarf), 
or in consequence of rickets ; distorted bones, also due to rickets ; a 
Tery considerable degree of pendulous belly (especially in primipar©) ; 
a peculiar mobility of the uterus, which is able to be pushed from 
one side to the other with great ease : transverse positions, and the 
situation high up of the presenting part in the last months of 
pregnancy in pluriparse. Certainty as to the existence and a correct 
laiowledge of the degree of contraction are only obtained by an 
accurate measurement of the pelvis. 

The size of the true conjugate is calculated with some certainty 
£rom that of the diagonal conjugate. Baudelocque's diameter gives 
a valuable indication of the presence of contraction, but nothing as 
to the degree of it. Such a position of the spinous process of the 
last lumbar vertebra, that it does not lie at least one inch above the 
line connecting the posterior-superior spinous processes of the iliiun, 
is found exclusively with the narrow pelvis. It occurs almost ex- 
dusively in the rickety pelvis that the distance between the spines 
of the ilia (Sp. J.) is proportionately greater than that between the 
crests of the ilia (Or. J.). A remarkably short distance between 
the spines and the crests of the ilia must excite the suspicion that 
the transverse diameter is also contracted. There is, however, no 
accurate method by which the transverse diameter of the pelvis can 
be measured; it is therefore advisable always to feel the lateral 
walls of the pelvis, and with some experience a distinct contraction 
of the transverse diameter will generally be detected by the touch. 
The peculiar character of the mechanism of labour gives a sufficient 
idea of the size of the transverse diameter. 

During labour eveiy deviation from the normal process must call 
attention to the probability of a pelvic contraction. Thus the pre- 
mature escape of the liquor amnii is a rather frequent occurrence in 
the narrow pelvis; abnormal positions of the child, and particu- 
larly prolapse of the funis are very suspicious of pelvic deformity, 
and this is especially the case in primiparsB. A high position of the 
head, whilst the pains arc strong and the uterus dilating, is, in pri- 
miparsB, a pretty sure sign of an existing deformity. All these 
circumstances are mostly so far valuable that they call for an accu- 
rate examination of the pelvis. The degree of contraction is only 
learnt from the measurement of the diagonal conjugate. It is far 
more difficult to ascertain the size of the transverse diameter during 
labour ; but although it cannot be measured with accuracy, its size 
can be approximately known from the peculiar mechanism of the 
labour. Thus, for instance, if in a pelvis, the conjugate of which is 
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known from measurements to be contracted, the head is situated at 
the brim with the small fontaoelle lower down this position would 
indicate, with great probability, that the pelvis was generally con- 
tracted. If the large fontanelle is lower down, it would show that 
the traDsverse diameter has, at least approximatelj, the normal size. 
The easy rotation forwards of the aniall fontanelle is, in the case 
8upposed,indicatiTcof a pretty uniform contraction of the pelvis; and 
the contraction of the conjugate would preponderate when the head 
remained a long time transversely. 
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. „ ,«lvia chiefly depends upon 

the degree of contraction, yet to a great extent it is modified by the 
treatment. The prognosis for the mother dilFera from that for the 
child. 

In general it may be said that moderate degrees of contraction 
are less unfavorable for the mother than for the child. The pro- 
portional* dangers to both keep pace with the incnnaing oootrac- 
tion. In absolute narrowness the prognosis is very unfavorable for 
the mother, whilst suitable operative procedures, as the Cteaarean 
section, afford better chances for the child, which otherwise is 
certainly lost. 

Let us first consider the consequences to the mother. The greatest 
danger accrues to her from bruising of the soft structures. Her* it 
is of importance to know that a rapid and temporary compression 
need not necessarily cause mortification of the soft parts, whilst a 
pressure much less in intensity, but continually acting, may have the 
most disastrous consequences. This is also the reason why, with 
suitable treatment, pelvic and transverse positions do not eoaily 
prove fatal to the mother, whilst head position may inflict severe 
injuries upon her. When the disproportion is slight, and, at the 
same time, the pains are powerful, the head may pass so rapidly 
through the pelvis that the maternal soft parts are not at oil or only 
slightly injured ; but the liability to injury is, of course, greater 
when the contraction is more considerable. The head, pressed in 
between the promontory and the symphysis, bruises the maternal 
soft parts situated over them to a greater or less degree. 

The bruising may be followed, either by an innocent local inflam- 
mation, or it may be so severe as to cause gangrene and realisorption 
of the decomposed organic matter, producmg the symptoms known 
as puerperal fever. If the os bos not yet retracted over the head the 
anterior lip may be lacerated ly the pressure ; or the u(«rjue paren- 
chyma, together with the peritoneum, are crushed, and perforation 
into the abdominal cavity follows. Bruising of a part of the poste- 
rior wall of the bladder gives rise to obstinate retention of urine, 
catarrhal or diphtheritic cystitis, or even to a vesical fistula, In rare 
instances the paasa^ of the head through a narrow [lelvis causes 
rupture of one or more pelvic joints— by far the moat frequently 
the symphysis. 

Besides these injuries, the mother la exposed to all the acci- 
dents which follow protracted labour. Great delay iu labour after 
the coniplete evacuation of the waters causes metritis and endo- 
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xnetritiB, attended by febrile Bjmptoins, wbicli may terminate in 
death from exhaustion. Bupture of the uterus also may be the 
result of very powerful pains where the obstacle is iBsurmount- 
able. 

The operations necessitated by the degree of the pelvic deformity 
are also more or less dangerous to the mother. The GsBsarean section, 
which must be had recourse to in cases of absolute pelvic contraction, 
is most so of all. Perforation, again, is free from danger to the 
mother, and so is turning when performed early enough ; but if the 
transverse position has persisted for a long time the inflammation of 
the uterus may be intensified by the then necessary manipulations, 
or rupture of the uterus, which had until then threatened, now 
takes place. The unskilful use of the forceps may be attended by 
the most serious consequences, yet in the hands of the experienced 
physician, who knows the limits of its applicability, that instrument 
can scarcely do harm. 

Pelvic and transverse positions, if suitable aid be rendered and the 
pdTiB be not too narrow, are not inj urious to the mother ; for the soft 
breech does not bruise the maternal soft parts, and the after-coming 
head is, unless soon expelled by the pains, so rapidly extracted that 
the duration of the pressure is too short to inflict severe injuries. 
Transverse positions, if early recognised and suitably treated, are as 
harmless as they are hazardous when allowed to continue a long 
time. 

The consequences of a contracted pelvis are of no slight import- 
ance to the child. The long duration of labour, which is almost 
always caused by deformity of the pelvis, imperils the life of the 
child. In every case of labour unforeseen circumstances, which are 
not to be looked upon as pathological, as, for instance, prolapse of 
the funis, at a place where it is exposed to pressure, may bring the 
child into danger. The longer a labour lasts the longer a child is 
exposed to dangers, and consequently the probability of a fatal issue 
will certainly be very great, when in the narrow pelvis the birth of 
the child is delayed a long time after the rupture of the membranes. 
The waters, however, never escape completely, although the head 
may not be quite closely surrounded by the lower uterine segment, 
unless by incautious examination a considerable quantity of air has 
been allowed to enter the uterine cavity, for the pressure of the 
atmosphere causes a certain quantity of liquor amnii to remain with- 
in the uterus, which helps to maintain the ovoid shape of the foetus by 
filling up the vacant space between the individual parts of the child ; 
still, sucn powerful pains as are required to propel the head through 
a narrow pelvis, after the rupture of the membranes and escape of 
the waters, are dangerous to the child in two respects. First, because 
the blood is expelled from the maternal vessels of the uterine walls, 
as they are \inaer a more considerable pressure, on account of the 
strong contractions, followed only by short relaxations ; and as the 
uterine contents are \mder the same pressure as the uterine walls, 
the blood does not enter the placenta, but the abdominal vessels of 
the mother. This impedes the exchange of gases between the blood 
of the mother and that of the foetus. The venous condition of the foetal 
blood thus produced causes irritation of the vagus, which, in its turn, 
gives rise to a diminution of the frequency of the pulse of the foetus, 
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and the original want of oiygen in the ftetal blood is thereby i 
creBded. The consequenee of stich powerful, rapidly succeedii^ pains 
is a. TL'ry intense venous condition of the fcetal blood and Mphyxia, or 
even death of the fcetus in utero. Secondly, the placenta is either 
parti&Uy or completely detached by the powerful contractions of the 
uterus. Such premature detachment is more likely to occur after 
the escape of the waters, Bince by it the uterus, and consequently 
the placental insertion, is very considerably diminiBhed. These 
accidents, to which the child is exposed, may also occur in the 
normal pelvis, but they are far more frequent in pelvic contraotions, 
because the deformity delays labour and decreases the uterine 
activitv. 

FroUpse of the funis ia another ve^ serious accident in the 
narrow pelvis. In the normal pelvis the dilated os usually surrounds 
the head ao closely that the presentation of the funis, and after the 
rupture of the membranes its prolapse, is impossible. In the narrow 
pelvis, however, the head remains a long time high up, and the os is 
chiefly dilated by the protruding bag of waters, and in the space be- 
tween the head and the os the funis can cosily get into the bag of 
waters. If the membranes rupture when the head is still high up, the 
funis muat almost of necessity fall into the space between the head and 
the OS, unless it be absolutely too short or coiled round the child's 
body. Prolapse of the funis is a very grave accident for the child ; 
but in pelvic deformity complicated by prolapse of the cord, the child 
is always tost unless suitable aid be rendered, and even then the 
child's life is, nevertheless, greatly endangered. 

But, apart from the grave comphcations just meutioaed, the 
head position even, which is known to be otherwise the one most 
favorable to the child, is in the narrow pelvis attended by many 
dangers. This is chiefly due to the mechanical injury which may be 
inflicted upon the head m passing through the contiacted part. We 
shall briefly consider the changes to which the head is liable 
within the narrow pelvis, and their influence upon the life of the child. 

The shape of flie head may be greatly changed by the caput 
Buccedaneum. This is not only not injurious to the child, even if it 
be very considerable, but is iu many respects quite the contrary. 
When the whole ftetal body is exposed to a uniform pressure that 
part which ia free from it and lies within the os becomes the seat of the 
caput succedaneum. A tumour of some size only then forms, when 
the OS tightly grasps the head on all sides, and the powerful pains 
force the head into the inlet ; that is, when on the whole the dis- 
proportion of the pelvis is not too great. Moreover, a large caput 
succedaneum assists in flxing the head within the brim, and its 
wedge-shaped form allows the head to pass more easily through the 
narrow part. Therefore neither the formation nor the exiHt^Dce of 
the tumour is in any way dangerous to the child, and can only be 
considered as favorable. 

In the contracted pelvis the head undergoes different changes. 
Since the cranial bones are movable over each other within their 
sutures, and the head ia not yet completely imyielding, it can 
change its form when pressed by the pains against the pelvic bones 
of the mother, and thus accommodates itself to the shape of the 
inlet. The firt>t eSect of a narrower pelvis is, therefore, an overlap- 
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ping of the bones along their sutures. As the head enters the con- 
tracted conjugate with the transverse diameter one parietal bone is, 
as a rule, pushed under the other, in order to effect the diminution 
of that transverse diameter. Usually it is the posterior parietal bone 
which is pressed against the promontory, and is pusned beneath 
the anterior. This is almost exclusively the case in the generally 
contracted pelvis, whilst in the flat pelvis the anterior often lies 
beneath the other. In the frontal suture the displacement is the 
reverse of that in the sagittal suture, whilst the occiput is almost 
always placed under the parietal bones. 

In general this overlapping of the bones along their sutures is 
certainly a favorable change in the form of the head, and if not too 
excessive is free from danger. But if the cranial cavity is too much 
compressed rupture of the sinuses situated imder the sutures may 
take place, and cause hsemorrhage, either externally under the 
scalp or internally upon the surface of the brain. 

Aiiother change in the shape of the head is possible on account of 
the flexibility of the individual bones. In the flat pelvis the parietal 
bone situated behind is, as a rule, flattened by the pressure of the 
promontory, and the convexity of the anterior parietal bone is in- 
creased as soon as the skuU has partly entered the pelvis. In 
extreme cases the head has at flrst sight a remarkably asym- 
metrical shape. The posterior frontal bone, which veiy rarely passes 
by the promontory, is seldom, therefore, flattened ; and if it occurs 
it is chiefly in the generally contracted pelvis. 

Slight solutions of continuity are very frequently associated with 
this flattening of the bones. They consist in fissures running from 
the periphery of the bone towards the centre of ossification, but in 
the majority of instances they give rise to no serious consequences. 
These fissures are, in point of fact, injuries, which are often inflicted 
by the narrow pelvis upon the bones as well as upon the soft parts. 

Injury to the soft parts is alone produced by the persistent pressto-e 
of the promontory or of the symphysis upon them. This never takes 
place when the after-coming head rapidly passes through the pelvis, 
although the pressure may have been very considerable. The pro- 
montory is the most projecting portion of the bony pelvis, and, 
therefore, most frequently produces the so-called pressure marks. 
They are very rarely met with in the generally contracted pelvis, but 
are most frequently found in the flat i)elvis, situated on that parietal 
bone which during labour had been directed backwards. They 
usually extend from the larger fontanelle along the coronal suture ; 
at times, when the transverse diameter of the pelvis is somewhat 
contracted, their direction is more towards the ear. They are seldom 
found in the vicinity of the parietal eminence or upon the frontal 
bone close to the coronal suture. 

In the majority of cases only reddened streaks are found, which, 
within a few hours after birth, have already turned pale. In other 
instances there are blue sugillations ; the epidermis is detached and 
a dermatitis then results which lasts for some time ; sometimes 
the pressure causes mortification of the scalp to a varying depth. 
Then a circumscribed black spot is seen, surrounded by an area of 
inflammation. In the course of a few days the slough reaching 
often down to the bone is thrown off and the wound heals by 
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aupiiuration. They are very rarely dan^rous to the child, and tbey 
are only so far iia^K>rtfiDt aa they help to establieh the diagnosis of 
the mechaniBm of labour. If there is only one pressure mark, it ia 
almost always caused by the promontory j if two, they are pro- 
duced by the proniontorf and the symphysis, or, at least, by a 
spot in the anterior wall of the peWis close to the symphysis. 

Injuries to the cranial bones are of a far greater significance om 
regards the prognosis. Those most frequently met with are the 
furrow-shaped inenrvations of the edges of the parietal bones close 
to the coronal suture. They are oftui met with in a slight degree, 
80 that the edge of the parietal bone projects somewhat above the 
coronal suture, whilst a distinct impression is seen immediately 
adjoining the margin ; more rarely furrows are found into which a 
finger can be put. Usually there is only a simple incurvation of 
the bone, more rarely a distinct fracture, The incurvation is not 
dangerous ; it becomes more serious when complicated, as is fre- 
quently the ca^e, by a separation of the squamous suture. 

The so-called spoon-shaped depressions of the cranial bones axe 
of more serious consequence to the life of the child. They occur 
on the &ontal and parietal bones between the parietal eminence, 
the large fontanelle, and the coromil suture. They are seen as deep 
depressions of the bone, and the elevation of the parietal eminence 
forms the steep descending wall of the fossa. Cephalhasmatomata 
(that is, effusion of blood between the bones and the epicra- 
uiuni) which are very common in all injuries to the head, regularly 
develop within the fossa at the seat of the infraction. The angle 
of the injured bone close to the large foutanelle is thereby greatly 
elevated, and one or more fissures are, as a rule, to be found 
around the circumference near the suture. On the frontjd bonea 
these depressions occur very seldom spontaneously ; they are most 
frequently produced there by the wrong application and the violent 
use of the forceps, when tte frontal bone is forcibly dragged past 
the promontory. They may sometimea be produced on the parietal 
bones by the ut«riuo action alone, but more frequently they also are 
caused by the forceps or by forcible traction upon the after-coming 
head, especially when the latter is Ei-ui and unyielding. The pro- 
gnosis of these depresHious is very grave, though by no me&ns 
absolutely fatal. Of 65 casea of apoou-shaped depressions, which 
we collected, 22 of the children (34 per cent.) were stlllbom or 
dying ; 10 (15"4 per cent.) died in consequence of the injuries 
received ; 33 (50'8 per cent.) remained alive, and, as far as their 
subsequent history can bo traced, their health does not appear 
eicept in a few instances to have been seriously damaged. The de- 
pression may gradually disappear ; more frequently a mark remains 
on the forehead aa an indication of the danger connected with the 
birth. 

Separation of the temporal and parietal bones along the squamous 
Buture is of grca.ter practical importance. This may be met with 
when the head presents, but is far more frequent in the oft^r- 
coming head. The separation rarely results in an overlapping of the 
Ijarietai upon the temporal bono ; usually they lie in the same plain, 
and a largo interval between them is occupied by the dura mater. 
By laceration of the sinus aud hemorrhage this injury very fre- 
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quentlj proTes fatal, because the bleeding spot is too near the base 
of the skull. 

A fissure between the condyles and the squamous portion of the 
occipital bone is tea more serious on account of the situation of the 
injury. It is veiy seldom seen in the presenting, more frequently in 
the after-coming, head. By the compression of the squamous por- 
tion of the occiput on the sides the condyles are torn off. In the 
great majority of instances this injury is attended by heemorrhages 
into the cranial cavity, and proves fatal on account of its immediate 
vicinity to the medulla oblongata. 

We have thus mentioned a variety of injuries to the head which 
are followed by more or less dangerous consequences. We shall 
only remark that not too abundant effusions of blood upon the sur- 
&oe of the brain are usually free from danger, whilst those at the 
base of the skull are always fatal ; sometimeii, however, the death of 
the child occurs during labour from simple cerebral compression 
without any palpable changes. 

The result to the child of the various kinds of treatment will be 
mentioned as we proceed. 

The danger which accrues to the child from a narrow pelvis is 
least in the first labour, and increases with every succeeding one. 
Whilst in the first three labours living children are twice as numer- 
ous as still-bom, this proportion becomes five times more unfavor- 
able in the next three labours (Michaelis). This is due to the fre- 
quent functional inability of the uterus, which leads to abnormal 
positions of the child and feeble pains, and to the fact that with 
the age of the mother and the increasing number of her labours the 
transverse diameter of the foetal head becomes not inconsiderably 
larger. 

H. — ITie Treatment in the Contracted Pelvis 

Prophylactic treatment, that is, the prevention of the origin of the 
narrow pelvis, has until now been almost entirely neglected; yet this 
deserves the full attention of the medical attendant, for there is no 
doubt that where little girls have suffered from rickets a suitable 
regimen can do a great deal, either to entirely prevent the changes 
in the pelvis or to limit them considerably. As the contraction of 
the conjugate, is due to the pressure of the trunk, which forces the 
promontory into the pelvis, this agent may be rendered ineffectual 
by prohibiting sitting upright, standing, and walking. 

JPerhaps the development of the common fiat pelvis could also be 
somewhat restricted if little girls were not allowed to sit at too 
early an age or too long at a time, and if they were prevented from 
lifting weights, &c., or in any way burdening the trunk before the 
pelvis was fully developed. 

The treatment of labour in the narrow pelvis essentially depends 
upon the degree of the disproportion. Unfortunately this can never 
be made out during labour with absolute certainty. For although 
the pelvic measurements may give very accurate results, the size of 
the nead about to be bom cannot be determined with anything like 
accuracy. Even when the pelvic measurements are well Imown, 
labour must be carefully watched, in order to estimate correctly the 
impediments which may present in a given case. 
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If tlie contraction is very slight — that is, when in the flat pelvis 
the conjugate lueasiires more than 9\ centinittres, and in the gene- 
rally contracted more than 9f ccntimttrca — treatment is as little 
required aa in the normiJ pelvis, nor is this, if necessary for other 
alinormalitiea, such as malposition of the child, for instance, inter* 
fered with by that pelvic contraction. As a rule, such pelves are 
only of interest on account oE the peculiar mechanism of labour ; 
however, it is always to be borne in mind that an unusually ]arg9 
head may make the sUght contraction a considerable impediment to 
labour. 

The case is different where the conjugate measures only from 
6^ to 9^ centimHrea, 2'5 to 3'7 inch, and we shall first consider the 
treatment which may be necessary in head presentations, 

When the conjugute measures not less than 9J centimttres tho 
head presente at the brim in the way before described. Whilst 
the OS is very slightly dilated, the cranml bones are made to over* 
lap each other, and a caput succedaneum is formed. Thus the 
head enters the brim, and is pushed through the pelvis, the os 
gradually dilating. In such cases the mother, us a rule, does not 
euSer at all, and the child also is usually bom in perfect health, 'Ex- 
ceptionally, and even when labour progresBea rapidly, fatal injuries 
may be indicted upon the head by the great compression. Yet, as 
a rule, labour jn such cases is equally favorable to both mother and 
child, and treatment is not callml for. All the accoucheur has to do 
is to study the way in which the head passes through the pelvis, and 
to watch carefully over the labour. 

In other cases tho bead enters the brim when the os is as yet little 
dilated, and whilst the dilatation continues it is fixed there. The 
progress, however, of the head through the pelvis is retarded for a 
long time. 

Even then no active interference ia required unless the state of 
the mother demands it; but if the sounds of the fcetal heart are 
diminished in frequen<:y, showing the danger that threatens the child, 
turning may be attempted, provided that the os is aufiiciently 
dilated ; wo have, however, supposed that the head is fixed in the 
brim, aud turning will, therefore, be imixwsible without the use of 
chloroform. The child being already asphyxiated, not much benefit 
will be derived from this procedure, because too much time is 
roqmred for the administration of the amesthesia. The forceps also 
proves in such cases of no avail, as will be shown later on, and 
nothing, therefore, remains but to let the child die, and to facilitate 
the delivery for the mother by perforation of the dead child. If from 
the long duration of labour fears are entei-tained for the safety of the 
mother, it is necessaiy to abbreviate labour by artificial means. 
When the os is aufficiently dilated, and chloroform has been admin- 
istered, the head may be pushed a little to one side for the purpose 
of turning and extracting. A gentle attempt at turning is always 
harmless, and often succeeds, when the head is apparently impacted, 
thus affording the best chance for the mother and the child. Such 
an attempt, however, must not be delayed until the hfe of the mother 
ia evidently in dai^er. let the operation bo proceeded with when 
from the long duration of labour contusion of the maternal soft 
parts may be suspected, although there are no distinct symptoms of 
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it. If turning cannot be performed, the head is then usuaUj so 
firmly pressed into the narrow place that powerful pains soon propel 
it so far as to enable it to be grasped by the forceps and extracted. 
It will, howeyer, be advisable to await the effect of the pains when 
the head is so firmly impacted that turning is impossible. As a rule, 
in such cases the head will be expelled by the natural forces in not 
too long a time. 

Sometimes the head remains impacted at the narrow spot and 
symptoms arise which, in the interest of the mother, urgently 
demand the termination of the labour. These symptoms are due 
either to a contusion of the maternal soft parts between the head 
and the pelvis, and to the inflammation resulting from it, or to the 
exhaustion of the woman from her continual straining efforts. 
Bupture of the uterus is unfortunately seldom suspected, since, as a 
rule, it occurs suddenly, and only takes place when the uterine con- 
tractions are very powerful. When, therefore, the vagina becomes 
dry and the abdomen sensitive to pressure, when there is fever and 
ereat exhaustion, all other considerations must yield to that for the 
Gfe of the woman. For if assistance is withheld \intil the maternal 
pulse becomes very frequent and small, and her strength completely 
exhausted, the woman is almost sure to die, and the child can scarcely 
ever be saved. As a rule, perforation is in such cases the sole means 
of terminating labour. 

Under these circumstances it is usually recommended to apply 
the forceps in order to save the mother and the child. It is cer- 
tainly extremely seldom that this expectation will be realised ; on the 
contrary, both mother and child are often sacrificed by it. 

The reasons why we do not recommend the forceps in these 
cases are the following : — The head enters with the sagittal suture 
in the transverse diameter of the contracted pelvis. But when the 
head is high up the forceps can only be applied in the transverse 
diameter of the pelvis, and consequently the blades must grasp 
the forehead and the occiput. This position of the blades is 
faulty, for the tips of the blades as weU as the handles are too 
far apart, so that the maternal soft parts are greatly exposed to 
injury and the blades also can easily slip. The forceps applied 
in this way would also compress the longitudinal diameter of the 
head, and this compression would increase the pressure to which 
the maternal soft parts are already exposed from the head lying 
between the promontory and the symphysis. It is evident, also, 
that this enlargement of the head in the transverse diameter 
would render its passage through the contracted part still more 
difficult. The favorable action of the pains, which accommodate the 
head to the brim by elongating the longitudinal and contracting the 
transverse diameter of the head, would be directly counter-balanced 
by the forceps. In spite of our objections to the use of the 
forceps in these cases, we do not doubt, when the pains are strong 
and the disproportion not too great, that the head may be dragged 
through the contracted pelvis by forcible traction with the forceps. 

Unless delivery is effected almost exclusively by the natural f orces, 
it will always terminate fatally to the child on account of the very 
considerable compression to which the head is subjected on all sides, 
and the bruising also of the maternal soft parts will be much greater. 
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We therefore diatinctly caution the yoimg practitioner not to nJy 
upon the forceps wLen the hea.d is high up in the contracted pelvis. 
When, however, the head is nut yet so firmly impacted hut that 
the hajid can pass by it under chloroform version is indicated. If 
this is impossible, one vho ia very skilful in obstetric operatioiu 
may apply the forceps, and by moderate, yet strong, tractions, try 
to drag the head through the contracted part. He will know when 
to remove the forceps m case his attempt does not succeed. But 
the tyro begins to draw with greater force when the head doe« 
not follow, and, covered with perspiration from, the anxiety he 
undergoes, and ashamed at the failure of his operation, he dr^s so 
violently that the otherwise innocent forceps becomes one of the 
most dangerous of instruments. Only when the impediment has 
been completely or almost overcome by the for ces of nature should 
the forceps be apphcd in the narrow pelvis. In most ca^s the 
natural expelling powers are able to push the head rapidly through, 
but it may occur that they have previously been greatly eibausted, 
and that the head remains within the pelvic cavity. Here the forceps 
is in its right place, here it again becomes the innocent and saring 
instmment, because it is used, not on account of the pelvic con> 
traction, but of the feeble pains. 

If the head has not yet passed through the brim and the state 
of the mother requires the immediate termination of labour, nothing 
remains, when turning is impracticable, hut the sad alternative of 
either allowing the mother and child to die or of shortening the life 
of the fcetus, which in either case is always lost, by an operation, 
viz. by perforating the living child, and thus to save the life of the 
mother. The operation will not benefit the mother if it is performed 
too late, when lier condition ia such as to exclude the hope of rescu- 
ing her. The time for operating is when the injuries inflicted upon 
the mother as yet allow a favorable prognosis. It ia certainly one of 
the mostdifficult problems in obstetrics to determine correctly the time 
when there are still sufficient chances for the mother and when the 
life of the child must be destroyed, which might, perhaps, be saved. 
The sole meana of evading perforation of the Uving chUd in such 
cases ia the Ciesarean section. Mother and child may be saved by 
it, but not even the child is saved with certainty. In practice the 
question will comparatively rarely be raised, since the great majority 
of the mothers willingly assent to embryotomy. After perforation 
wo wait a short time in order to allow the natural forces to expel the 
head. If this is dekyed, and the woman must be quickly delivered, 
the cephalotribe is applied. 

There are cases where the os is dilated by the presenting head, 
yet the head does not tend to enter the brim. The treatment ia 
easentially different, according to whether the woman is a primipara 
or a pluripara. 

To sufficiently dilate the os of a primipara such powerful 
uterine action is necessary that if it fails in pressing the head at 
lea«t partly into the brira it can by no means be foreseen how long 
labour may last, and what dangers may arise from it if left to 
itself. Since the head is movable above the brim, and the os 
dilated, it is evident that the pains have been strong enough to 
eS'ect dilatation of the os, but are unable to fix the bead within tho 
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brim. The conclusion, therefore, is correct, that in the further 
progress of the labour, even in the most favorable event, the head 
will be pushed through the narrow part by such strong and continued 
pains as to place the child in the greatest danger, and also that this 
passage will be so slow that serious contusions of the maternal soft 
parts will be unavoidable. Such cases very urgently call for opera- 
tive interference, and this at a time when the dangerous symptoms 
have not yet occurred. As the dilated os and the movable head are 
both convenient for turning, and as this is entirely free from danger, 
the immediate performance of that operation with subsequent ex- 
traction 18 indicated in such cases, and, if possible, it should be done 
before the membranes have been ruptured. For the extraction of 
the aftercoming head is much more easy than the passage of the 
presenting head, and because the narrow place is much more quickly 
traversed this is the most favorable for the mother, and not more 
unfavorable for the child than when the head comes first. Without 
doubt in this way the chances of the mother are much greater 
than when operative proceedings are delayed, and very recent 
observations show with great certainty that the prognosis for the 
child is not worse. 

The case is different with pluriparse. From the fact that the head is 
still movable above the brim, whilst the os is already dilated and the 
membrane intact, no conclusions can be drawn as to the inability of 
the pains to fix the head, or as to the further progress of labour, 
for in pluriparse the slightest uterine action often suffices to dilate 
the OS. It is not so very rare in the moderately contracted pelvis to 
find that the head remains high up until the membranes are rup- 
tured, and with their rupture a sharp pain forces the head through 
the contracted place, and rapidly effects delivery. When ike 
measurements of the pelvis and the course of the previous labours 
show that the mechanical disproportion is not very considerable, 
active interference may be delayed, though the os be dilated, es- 
pecially as long as the membranes are intact. If they rupture, and 
the head does not very soon afterwards enter the pelvis, it will 
always be possible to turn, though not as easily as before. But not 
even then must the operations be deferred too long, because the size 
of the child's head, which greatly determines the degree of the dis- 
proportion, is never accurately known ; and when the head is fixed 
m uie brim the time for tummg has passed, so that it will be neces- 
sary to perforate the living child. If it be, however, known from 
the previous labours that moderately large children have with great 
difficulty and danger passed through that pelvis, version is to be 
performed as early as possible for the reasons above stated. Labour 
18 rendered thereby quite free from danger to the mother, and 
the results as regards the child are also better, and certainly not 
worse than by waiting. 

Simpson has very conclusively demonstrated the reasons why the 
aftercoming head more easily passes through a narrow pelvis. He 
correctly called attention to the fact that the head represents a cone, 
the thick and obtuse end of which enters when the head comes first, 
whilst the narrower portion of the cone enters when the head comes 
last. It is also of great importance that when the head passes last 
the uterine action can be assisted by powerful traction upon the 

18 
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tnmk. This traction is the more useful because It allows the head 
to uxaTmnodate itself to the shape of the brim, whilst the forceps 
applied to the advaaciag head docs not allow its favorable con- 
figuration, afl we have already exphiinod above. 

Uartin has recommended turning in cases of asvmmetry of the 
brim, in order to bring the occiput situated within the narrower into 
the wider porti:)n of the inlet. We do not doubt that such a change 
of position may be attended with favorable results ; we only wish to 
point out that in the asymmetrical rickety pelvia (of the aakylosed 
obliquely distorted pelvia we shall speak further on) the dia^osis 
of a moderate diatortion is extremely diffitnilt, and we must also 
leave it undecided whether the intended change of position can be 
obtained by turning. This indication has, at any rate, very little 
pnu'tical significance. 

We therefore recommend version in aU cases of pelvic contraction, 
where this is not absolute. Our reasons for doing so are— (1) in 
the interest of the mother ; (2) in very great pelvic contraction with 
a conjugate diameter of 71 centimetres (2'8 inches) we have eitiw;ted 
live children ; and 3rd, because perforation of the aftercoming head 
is neither more difficult nor more dangerous to the mother than 
that of the presenting head. 

Occasionally wo may have the pleasure of extracting a live child 
of moderate size through a conjugate which measures less than eight 
centimetres ; at the worst it will only be necessary to perforate the 
aftercoming head ; sometimes perforation is avoided, which would 
have been necessary bad the head come first, by the spoon-shaped 
depression which diminishes the transverse diameter of the hoid. 
It IB true that only half the nimiber of children whose hoada have 
been thus injured escape alive, but, seeing that jterforation is an 
absolutely destructive operation, the results of that depresaion of 
the head are always more favorable. 

As version has already been shown to give such good results in 
simple head presentations, the operation wiU, of course, be necesaarily 
resorted to where dangerous complications exist. Where the fore- 
head or face is placed upon the brim, or an extremity or the cord 
prolapsed, turning is, m fact, the only proper treatment. The 
operation is also indicated in the narrow pelvis, for the same oom- 
plications as in the normal, but especially in transverse positions, 
and in dangers threatening the life of the mother or the child. 

Pelvic positions in the narrow pelvis are, when medical assistance 
is at hand, neither unfavorable to the mother nor to the child. 

The death of the fcetus in utero greatly alters the line of treat- 
ment to be adopted. When the head is still movable above the 
brim turning and extraction are more easy and less dangerous than 
perforation to the mother, because it is not known beforehand 
whether the natural forces wiU be able to expel the perforated head. 
But if the bead is firmly fixed in the brim, and the labour is greatly 
protracted after the death of the child, perforation is always to be 
performed, for the pains have much less difficulty in pushing a 
perforated head through the pelvis than one whose bulk is not 
reduced ; there is no good reason to abstain from the mutilation of 
ihe dead body of the fcetus if the mother can profit by it. The 
jiaios are allowed to effect the delivery of the pei^orated he&d, and 
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thfi cepbalotribe is only made use of wlien it becomes desirable 
in the mterest of the mother to terminate the labour. 

In the generallj contracted pelvis the results of the various 
operations are somewhat different. The extraction of the after- 
coming head is more difficult, so that the child will less often be 
delivered alive by turning. The objections to the use of the forceps 
in that form of pelvic deformity are not the same as in the flat pelvis, 
bat even here it will be very difficult to extract a child uninjured, 
especially if the contraction continues into the pelvic cavity. It is, 
therefore, advisable not to make too forcible attempts with the forceps, 
and if the child dies in the mean time to remove the instrument 
immediately and to perforate. As by perforation all the diameters 
of the head are diminished, it appears to be the operation in the 
hiffhest degree applicable to the generally contracted pelvis. 

If the conjugate measures less than 6^ cm. (2*5 inches) there is no 
hope of delivering a living child per vias ruxturales. The Ceesarean 
settion is then the sole means of delivery, and, the mother assenting, 
it will the more readily be performed, as craniotomy in such cases 
is by no means an operation entirely free from dai^r to her. In 
practice, as long as there is the possibility of another way of 
delivery, the CsBsarean section is very rarely permitted, and in the 
highest degrees of pelvic contraction it will, as a rule, be necessary 
to perform craniotomy whether the child be alive or dead. But 
there is certainly a limit to the pelvic deformity where craniotomy 
becomes a far more dangerous operation than the Csesarean section, 
and where the latter is preferable, even when the foetus is dead. It 
is exceedingly difficult to decide what is this limit. In Germany 5^ 
cm. (2*1 inches) are, as a rule, taken as the extreme limit of crani- 
otomy. The English bring the child through a flat pelvis the con- 
jugate of which only measures 4 cm. (1*5 inch), and Bajmes entertains 
the hope that it will be possible to extend the extreme limit of crani- 
otomy to a conjugate of 2 J cm. (1 inch). In such extreme cases it 
is w^ not to have a too high opinion of one's own skill, and unless 
there are the necessary instruments at hand it is preferable to per- 
form the CsBsarean section, not only because it is easier, but because 
under these circumstances it is the least dangerous to the mother. 

Whilst speaking of the treatment of the narrow pelvis we have 
all the time supposed that the physician has been sunmioned to a 
case at the commencement of labour. But if he has an opportunity 
of detecting the deformity during pregnancy the induction of pre- 
mature labour is then the treatment most beneficial to the mother, 
but less favorable to the child. 



m. — The rarer Forms of Contracted Pelvis 
A. — The Spondylolisthdic Pelvis 

The spondylolisthetic pelvis is very rarely met with. Until now 
only eight such pelves have been the subject of obstetric observation ; 
in seven of these this peculiar deformity has been ascertained by 
post-mortem examination and subsequent maceration. In the cases 
recorded by Hugenberger, Barnes, Lehmann, and Blake, the de- 
formity was probably the same. 
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The peculiarities of this kind of pelvis are the following : — The 
last lumljar vertebra alidea down from the sacrum into the 
pel™. The lower surface either partly projects into the pelvic 
cavity, or partly rests upon the upper surface of the sacrum, 
BometinieB even its posterior surface lies upon the anterior 
surface of the sacrum. This change of 
position takes place gradually, so that the 
intervertebral cartilage atrophies and the 
shape of the eorrospondii^ lumbar vertebra 
is greatly modified by the friction with the 
siicral vertebrsB. Frequently synostosis takes 
place between the two vertebrte, and the 
further sliding downwards is then arrested. 
By the descent of the lumbar vertebne into 
the pelvis the conjugate diameter is more or 
less diminished. As the promontory for ob- 
stetric purposes is now replaced by the 
lumbar vertebr», the conjugate will have to 
be measured between the symphysis and that 
part of the lumbar vertebne which is nearest to the upper and inner 
Tnfl,r gin of the symphysis. This was in three cases the lower margin 
of the fourth, in one the lower margin of the third or the upper 
margin of the fourth, and once even the lower margin of the second 
lumbar vertebrsB. The degree of the contraction varies greatly. The 
autero -posterior diameter of the brim was, in the macerated pelvea, 
5, 5^, 6, 7J, 7J, 7i, twice 8i, and 9J centimetres ; the contraction 
was, therefore, as a rule, very considerable. 

' The contraction of the antero-posterior diameter of the brim is 
not, however, the sole change which the pelvis undergoes. Changes 
take place in it similar to those in the kyphotic pelvis. As the whole 
Tertebral column — that is, the entire weight of the trunk — sinks into 
thepelvis, the centre of gravity would fall more forwards if this were 
not compensated by a diminished pelvic inclination, which, however, 
occurs quite constantly. The upper end of the sacrum is pressed 
backwards by the dislocated Inmbar vertebra, so that the base of the 
sacrum forces the posterior spines of the iliac bones asunder, and the 
apex of tlie sacrum projects more into thepelvis. The antero-poste- 
nor diameter of the outlet is somewhat contracted by this, whi&t the 
proper conjugate— that is, the line between the symphysis and the 
first saCral vertebra — is enlarged. The transverse duimeter gets 
gradually narrower towards the outlet, because the ischial tuberosi- 
ties approach more closely on account of the separation of the iliac 
boues above, and of the traction of the ilio-femoral ligaments, which 
are greatly stretched through the diminished inclination of the pelvis, 
lu some cases this contraction of the transverse diameter of the 
outlet was very considerable. As another consequence of the rota- 
tion of the sacrum, a greater mobility of the pelvic joints has been 
observed by Breslau. 

The diagnosis is apparently easy on account of the great lordosis 
and the projection of the lumbar vertebne into the small pelvis. If 
the last lumbar vertebra can be distinctly felt to join the sacrum at an 
angle, then, of course, there is uo difficulty in recognising this kind 
of deformi^ ; but if this is not the case it may be v^ry difficult to 
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difltiiigaisli between it and a rickety pelvis, for in rickets also there 
may be a high degree of lordosis, ike last lumbar vertebra, which 
has descended into the pelvis, may be taken for the promontory, and 
its jimction with the sacrum for a great curvature of the latter. 
Other rickety changes (in the clavicle, costal cartilage, and extremi- 
ties) will, therefore, have to be looked for. There is a difference, 
also, between the two kinds of pelvis in the transverse diameters of 
the false pelvis. If the history also gives a negative result with regard 
to rickets, if no other rickety changes are visible, and if — as is the 
rule in the spondylolisthetic pelvis — ^the distance between the crests 
of the iliac bones is from 2^ to 8 centimetres greater than that 
between the spines, it is absolutely certain that the pelvis is not a very 
deformed rickety one, for which alone it could have been mistaken. 

Bickets being excluded in this way, there can scarcely be any 
doubt as to the existence of spondylolisthesis. Exostosis, just at 
that place, and of so regular a shape, would not occur simultaneously 
with so considerable a lordosis. If, moreover, the history shows that 
at an early period or immediately after puberty, there has been dis- 
ease of the sacral region, the diagnosis of spondylolisthesis is certain ; 
there is not always the peculiar waddling gait. On account of the 
descent of the vertebral column the place of division of the aorta is 
sometimes so low down that it, or at least both common iliac arte- 
ries, can be felt. Olshausen first called attention to it as a very im- 
portant diagnostic sign, andBreslau in his second case could feel the 
aorta pulsating on the posterior wall of the pelvis. Hartmann was 
able to feel the place of division of the aorta as high up as the upper 
margin of the fourth himbar vertebra. 

The prognosis is very grave in all cases where the contraction is some- 
what considerable, and certainly more imf avorable than in a rickety 
pelvis of the same degree of contraction ; for in the spondylolisthetic 
pelvis the contraction is not limited to a short space, but it begins 
on account of the lordosis of the liunbar vertebrsB alreadv in the false 
pelvis, and does not cease when the narrow part has been passed, 
out continues into the pelvic cavity ; besides, the outlet is also 
narrowed. 

The treatment essentially depends upon the degree of contraction. 
On the whole it appears advisable to perform the Ceesarean section 
when the brim is greatly contracted. 

Breslau's case, in which the conjugate measured 7i centimetres, 
is so far very instructive as the neglect of the Csesarean section 
caused the death of the woman who was not delivered. In the cases 
of the Prague-Olshausen's and Belloc's pelvis the operation had 
been performed. The woman to whom the Paderbom pelvis belonged 
had heen operated upon twice, the first time with success. In the 
cases of Spaeth and Ender the child had been perforated. In Hart- 
mann's case, where the diagonal conjugate measured 11 centimetres, 
premature labour had been twice successfully induced. Mature 
children, of course, would have been stillborn. 

B. — Hie Kyphotic Pelvie, 

The conditions requisite for the production of this form of pelvic 
deformity is that the kyphosis should be situated so low down that 
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its influence on the pelvis cannot be compensated by a lordoaia still 
lower down. It is most characteristic when the kyphosis is situated 
in the lumbar vertebrffi ; but kyphosis in the lumbo-sacral region also 
impresses upon the pelvis that peculiar shape even more markedly, 
only here the shape of the sacrum itself is altered. If the lower dorsal 
vertebne are kyphotic the changes in the pelvis are still very dis- 
tinct, though not quite so marked ; but if the kyphosis is higher up 
in the dor^ vertebrse the characters of the ]pelvia are less defined, 
and £rom a considerable compensating lordosis of the lumbar ver- 
t«brte the pelvis may undei^ changes of quite a difEerent kind. It 
is only when the curvature is due to caries of the vertebral bodies 
that the changes are most chara<:teristic of kyphosis, for that pro- 
duced by rickets can only alter a pelvis which has already undergone 
rickety changes, and they are just the opposite to those of kyphosis. 

The most important changes in the pelvis observed in kyphosis 
occurring in the lumbar region are the following : 

The upper portion of the sacrum is pressed Iwckwards. The ver- 
tebral bodies project Ixicbwards from between their auricular surfaoea, 
and the surface of tie sacrum is greatly hollowed out from side to 
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side. The anterior surface of the sacrum is also much elongated, 
and the promontory is very high up and far back. The longi- 
tudinal diameter is increased, the transverse diminished. The cur- 
vature from above downwards is only marked in the lower portion, 
the upper is often convex, and the whole anterior surface of the 
sacrum haa an S-shaped curvature. On account of the rotation of 
the sacrum the an tero- posterior diameter of the pelvic cavity, and 
still more so that of the outlet, is considerably smaller than the 
true conjugate. 

The superior portions of the iliac bones are flat and transversely 
extended asd their S-shaped curvature diminished. The distances 
between the spines and the crests of the iliac bones (and especially 
the former) ore greater than the normal, whilst the posterior supe- 
rior spines are more approiiniated on accoiuit of the sroallneas o£ 
the sacrum. The anterior inferior spines are remarkably developed, 
the lateral walls of the true pelvis are unusually high, and the ilio- 
pectincal line has a veiy straight course. 

The ischial bones are very near to each other, and the distance 
between their tuberosities and spines is much less than normal. The 
pubic arch is consequently small, and its shape is very much like 
that of the osteomalacic pelvis. 
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The conjugate and the oblique diameters of the brim are enlarged, 
the former more so than the latter. The sacro-cotyloid distance is also 
greater, whilst the transverse diameter is usnaUy lessened and very fre- 
quently even absolutely smaller than the conjugate. In the pelvic 
caviiy the antero-posterior and the oblique disoneters are diminished, 
the former less than the latter, and this contraction considerably 
increases towards the outlet. The antero-posterior diameter of the 
outlet is of the normal size, or only slightly smaller ; but compared 
with the unusual size of the conjugate it is contracted, and the 
oblique diameters are very considerably smaller. 

In lumbo-sacral kyphosis the changes in the pelvis are far more 
marked, and the sacrum differs from the one above described. 
Instead of being elongated, it is smaller than normal; as a rule very 
small indeed, and without a proper promontory. In the Brussels 
pelvis and that described by Mohr an abnormal mobility of the joints 
was observed. 

The kyphosis may be compensated by a great lordosis of the lower 
lumbar vertebrsB. As in spondylolisthesis, so here, the projection of 
the lumbar vertebrsB into the inlet causes a great diminution of the 
antero-posterior diameter. To this class of deformities belongs the 
pelvis described by Olshausen, where the distance between the sym- 
physis and the upper margin of the last liunbar vertebrsB measured 
Si centimetres, and that described by Gluge in Brussels, where the 
distance between the symphysis and the fourth lumbar vertebra also 
measured 8f centimetres. 

Since attention has been called to these changes the diagnosis can 
no longer be difficult. The kyphosis is easily recognisable, and such 
a pelvis cannot be mistaken for an osteomalacic, to which it bears a 
certain resemblance as regards the outlet. The mistake was chiefly 
made because the movable joints of the kyphotic pelvis allowed an en- 
largement of the outlet during labour, just as occurs in the soft bones 
of the osteomalacic pelvis. Besides, the former is distinguished by 
the history of the case, by the entirely different shape of the sacrum 
and the iliac bones, as weU as by the transverse diameter of the false 
pelvis, which in the osteomalacic pelvis is, as a rule, shorter whilst 
it is usually enlarged in the kyphotic. Usually, it is impossible 
to reach the promontory of a kyphotic pelvis. The outlet is to be 
measured in Uie way before described. 

The prognosis depends chiefly upon the contraction of the outlet. 
There is danger to the mother when the outlet is very considerably 
contracted, and the child also has little chance unless the Ceesarean 
section be performed, though the deformity be not very great. 
Nevertheless, labour may terminate favorably for both mo^er and 
child, even with a very narrow outlet, when the pelvic joints are 
movable. An excessive degree of pendulous belly, which has been 
observed in several cases, may greatly disturb the progress of 
labour. 

With regard to the treatment nothing definite is as yet known. 
Premature labour, if the opportunity is afforded, probably is in- 
dicated in aU cases ; the Coesarean section will very rarely be neces- 
sary unless in very unusual contraction of the outlet. As the head 
can enter the brim without difficulty, labour may be left to nature as 
long as the state «of the mother permits it. If operative procedures 
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are required tlie forceps may at times bo applied with aucceas, bnt 
often it will be neceasary to perforate the child. 

Fig, 19 represents the pelvia described bj Honig, The oxceBsire 
deformity was produced by lumbo-sacral kyphosis. 

c. — The Funnel-Bliaped Contracted Pebdi 

We have already stated that in the majority of instances the 
brim is the sole or at least the principal seat of the pelvic defor- 
mity, in consequence of which the pelvis becomes wider towaj'da the 
outlet. The reverse of it, that is, an almost normal inlet with a 
gradual contraction towards the outlet, is not very feequent. This 
we have found to he the easential character of a kyphotic pelvis. 

But there is another kind of deformed j«lvis, in which the brini 





ia almost normal, whilst the outlet is contracted either in the tj 
verse or in the an tero- posterior diameter or in both. 

Contraction of the tnuisverae diameters towards the outlet occuns, 
not only in the flat peivis, as stated above, but also in those where 
the measurements of the conjugate are still within the normal 
timita. The sacrum, has either quite the normal shape and position, 
so that the an tero -posterior diameter of the outlet baa almost the 
same size as the conjugate, or the sacrum has scarcely a longitu- 
dinal curve, aud the antero- posterior diameter of the pelvic cari^ 
is slightly, that of .the outlet much, larger than the conjugate. 
The lateral walls of the true pelvia converge greatly towards the 
outlet, the result of which is that the ischial spines, and especially 
the ischial tuberosities, come very close together, and the pubio 
arch forms a very acute angle. 

It is very seldom that the antero- posterior diameter of the outlet is 
alone or chiefly contracted, the sacrum being longitudinally ex- 
tended and placed as in the kj'photic pelvis. This positiou of the 
sacrum is more frequently associated with a contraction of the trans- 
verse diameter, and au:b a pelvis bears a striking resemblance to a 
kyphotic one. These pelves are almost always more or less asym- 
metrical. 

A diagnosis can be made without having recourse to instru- 
mental mensuration when the contraction of the outlet is cooaider- 
able. The descending pubio rami thcu pursue a parullfil course, 
the pubic arch is narrow, and the ischial tuberoaitdea are closely 
approximated. Contractions of lesser degree are not recogniaabhi 
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without instnunents. They may be suspected when strong pains 
are unable to adyance tbe head, which is already within the true 
pelyis. Careful exploration and mensuration will either serye to 
confirm or refute the suspicion. * 

In the slighter degree of the deformity labour may terminate 
without accidents, but if the contraction is more considerable both 
mother and child are exposed to certain danger. The head, by its 
continual pressure upon the pubic arch Easily causes gangrene of the 
soft parts, which may be followed by cicatricial strictures of the 
yagina, or the pressure causes yesico-yaginal fistula and caries of 
the rami of the pubic arch. When the pelyis, the transyerse 
diameter of which is contracted, has a wide antero-posterior 
diameter, the head may not be pushed so far into the narrow pubic 
arch. 

Treatment — If the outlet is greatly contracted the induction of 
premature labour is indicated. If the time for doing so is past, the 
question of turning during labour will rarely be raised, because the 
head stands, after the dilatation of the os, already low down within 
the pelyis. When the child is aliye and the contraction not too 
great, the forceps may be applied. Forcible tractions are, how- 
eyer, to be ayoided, else they may be followed by lacerations of the 
yagina, yesical fistulsB, caries of the bones and rupture of the joints. 
Wnen steady but cautious tractions do not produce the desired 
effect, perforation must not be delayed too long. The dead child 
should be immediately perforated as soon as its expulsion is 
retarded at the outlet; the Ceesarean section will hardly eyer be 
necessary. 

The original of the pelyis represented in Fig. 20 is in the col- 
lection of the Erlangen Lying-in-Hospital. Its measurements 
are — 

Post Diam. Transv. Diam. 

Brim . 11-4 . 12-6 

Cayity . 13-6 . 11-2 

Outlet . 107 . 8-5 

D. — The Anchyhsed Obliquely Contracted Pelvis 

This deformity is not often met with, and up to the present time 
not more than fifty such pelyes in the dried state haye been de- 
scribed. The niunber of cases in which this deformity has been 
diagnosed on the liying woman is still smaller. NsBgele has described 
the pelyis of an Egyptian mummy which belongs to this class. 

The deformity itself is produced by a far greater pressure acting 
upon one acetabulum than upon the other. The iliac bone of that 
side is thereby pushed upwards, inwards, and often backwards. 
The peculiarities of the pelyis are the following : 

On the side of the anchylosis the lateral portion of the sacrum is 
smaller or has quite disappeared, the anterior foramina are narrower, 
and the auricular surface also is smaller than on the other side ; the 
course of the sacro-iliac synchondrosis is shown by a ridge. The 
anterior surface of the lumbar yertebree are somewhat directed to 
the side of the anchylosis. The iliac bone of that side is more 
elongated, higher up, and directed more backwards, l^he sciatic 
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notfli is thereby diminiahed, and the epinefi as well as the tuberosi- 
ties of tbe ischium are approximated to the sacrum. The acetabulum 
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is also somt'wliat hiyher up, and looks more forwards. The opening 
of the pubic arch is directed to that side. 

The BTinphyBia is pushed over to the opposite side, tbe ilio- 
pectineal line on tbe anchylosed side is greatly elongated, that on 
the other side curved lees 1>ebi]id and more in front. 

The differences between the oblique diameters and the sacro- 
cotyloid distances are usually very great. The true conjugate ia en- 
larged Bomewhat on account of the oblique distortion, the transTerse 
diametcir of the brim is shortened, and this shortening increases 
towards the outlet. 

Fig. 21 represents the peMs described by HecVer-Paetsch. 
„ 22 represents tbe pelvis described by Litzmann. 
„ 23 represents the pelvis observed by Roashirt and described 
by Litzmann. 
' Diagnim*. — Prom the fact that the obliquely contracted pelTia 
has rarely been recognised in the living subject, the conclusion 
may be drawn that the diagnosis is beset with unusual difficulties. 
But this is BO far only correct that with the usual methods of pelvic 
examination we may easily overlook such a deformity. We possess, 
however— at least, in the higher degrees of the deformity — dia- 
gnostic signs, which, when the suspicion has once been excited, allow 
us either to confirm or to refute it. Everything depends in a given 
case upon our thinking of the possibility of the presence of an 
anchylosed obliquely contrarted pelvis. 

This suspicion will rarely be entertained Ijcfore labour has com- 
menced, and only in those cases where the woman walks lamely, 
where one hip is higher than the other, where one side baa been tbe 
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seat of hip-jomt disease, or where cicatrices of fistulsB exist oh tho 
buttock. The history also will occasionallj show whether lameness 
or acute or chronic disease of the posterior region of the pelvis pre- 
viously existed. However, in the majority of cases the deformity 
in question is met with in otherwise healthy primiparse with con- 
ju^^s of the normal size. 

When labour has begun, suspicion is more easily excited. If in 
spite of powerful pains the head remains high up, and if by the 
measurement of the conjugate this delay cannot be explaine<^, an 
obliquely contracted pelvis must be thought of when an abnormally 
large head can be excluded. 

Attention to the following points will serve to point out or exclude 
the existence of this deformity. 

1st. One iliac bone is situated higher up than the other. This 
can — ^with the necessary precautions — be determined when the 
woman is in the erect or the recumbent posture. 

2nd. The posterior iliac spines of the anchylosed side are in most 
cases nearer to the middle line. Sometimes, however, the difference 
is so slight that it cannot be decided by measurements, or it may be 
entirely absent. If the posterior iliac spines of one side are much 
nearer to the spinous processes than those on the other the diagnosis 
is almost absolutely certain ; a negative result, however, is by no 
means a proof of the absence of an anchylotic distortion. 

8rd. By internal examination the pubic arch is found to be 
distinctly deviated to one side. 

4th. The ischial spines may also be imequally distant from the 
lateral margins of the sacrum (Bitgen). 

5th. On palpation of both lateral walls of the pelvis the straight 
course of the Heo-pectineal line on the diseased side will be 
remarked. 

6th. If there is no objection to the introduction of two or three 
fingers, the promontory can always be felt. It will also be 
remarked that the promontory is on one side nearer to the ilio- 
pectineal line than on the other (inequality of the sacro-cotyloid 
distances). 

Naegele has given various external measurements, which in the 
normal pelvis are equal on both sides, but differ from each other 
in the obliquely contracted pelvis. They are — 

1. From the ischial tuberosity of one side to the posterior superior 
iliac spine of the other, on an average 17^ centimetres, or 6' 9 
inches. 

2. From the anterior superior iliac spine of one side to the 
posterior superior iliac spine of the other, 21 centimetres, or 8*26 
mches. 

8. From ihe spinous process of the last lumbar vertebra to the 
anterior superior iliac spine of each side, 18 centimetres, or 
7 inches. 

4, From the trochanter of one side to the posterior superior spine 
of the other side, 22^ centimetres, or 8*7 inches. 

6. From the middle of the lower edge of the symphysis to the 
posterior superior spine of each side, 17i centimetres, or 6*78 inches. 

Meajsurements can pretty accurately be taken from the anterior 
and posterior spines (the skin is so finnly adherent to the posterior 
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spines as to form a, very risible depression). This is leaa certainty, 
however, with regard to tlie isdutil tuberosities and tlie trochanters. 

The diiferences between the two sides must, of course, be consider- 
able (at least one centitufetre) if thej are to be of diau^nostic value. 
It must also be taken into consideration that after diseaBe of the 
hip-joint the bones and soft parts may somewhat atrophy. 

By means of the signs just mentioned we may, in cases of con- 
siderable deformity, cstabbsh a diagnosis of oblique distortion of the 
pelvis ; there are, however, far greater difficulties in deciding upon the 
degree of the contraction. This varies [iccording to whether the 
pelvis was originally lai^ or small, and also according to the extent 
o£ the dislocation. 

An approximate estimate of the degree o£ deformity can, after all, 
be obtained when the various methods of examination are adopted 
which have been detailed above. Naegele's measurements are espe- 
cially valuable in this respect, and if they show great differences 
between the two aides we may conclude that the deformity is also 
considerable. If all the measurements are either pretty large or 
remarkably small we have a clue as to the original size of the pelvis. 
The distances between the spines and the crests of the iliac bones are 
always smaller than the normal. 

When there are traces of a previous inflammation we shall know 
for certain that the obUqno distortion is attended by anchylosis. 
The presence of a synostosis is rendered very probable when the 
posterior iliac spine of the diseased side is very close to the spinous 
process. 

It is possible that in a number of obliquely contracted pelves 
labour has terminated favorably, and that, therefore, the deformity 
has remained ujinoticed ; but where attention has been directed to 
them it has invariably been found that they gave an unfavorable 
prognosis for both mother and child. Litzmann states that of twenty- 
eight mothers twenty-two died in their first labour, and five of 
them undeUvered ; three died in their second and two in their sixth 
labour. Of forty-one labours six terminated naturally, and five of 
these occurred in the same woman. Of the forty-one children ten 
only were bom alive (amongst these six by the same mother and 
two after the Ctesarcan section). If we, therefore, do not take into 
account the woman with the mx labours (whose pelvis was larger 
and only moderately deformed), we find the prognosis to be very 

The prognosis is more favorable when the pelvis was originally 
roomy. Then, even if the deformity is very considerable, a natum 
labour is possible ; but if smallness of the pelvis is associated with 
great oblique contraction there is very little hope for the mother, 
and the child has only one chance, that is when the Ceesarean seetion 
b performed early. Breech positions are unfavorable to the child, 
because the extraction of the head is always very difficult ; to the 
mother, however, they are less so than head positions, on account of 
the shorter duration of labour. 

The mechanism of labour in an obliquely contracted pelvis is of 
great interest. The position of the promontory chiefly determines 
the way in which the head enters the brim. It most easily enters 
with the sagittal suture in the long oblique diameter, when the pro- 
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montoij somewhat recedes ; but if the promontoiy projects more 
into the pelyis it approaches so much the hip-bone of the anchylosed 
side that the portion of the brim situated beyond the sacro-cotyloid 
diameter is completely lost for the mechanism of labour, the 
sacro-cotyloid distance of that side being so small that no portion of 
the head can enter it. In such a case the brim most resembles 
that of a generally uniformly contracted pelvis. The head then 
enters with the occiput very low down, sometimes most easily into 
the narrow half of the brim, and the sagittal suture then runs in the 
short oblique diameter. It is eyident that, if the pelvis was small 
oriffinaUy, and a considerable portion of the brim hajs been rendered 
useless for labour, it will not permit at all the entrance of the 
remaining portion of the head. But even when the head has entered 
the brim the difficulties of the labour are by no means overcome, for 
the pelvis becomes narrower in the transverse diameter. The head 
passes easiest of all through the outlet, with the sagittal suture in 
the short oblique diameter of the pelvis. 

The after-coming head passes more easily through such a pelvis 
when the occiput is in the wider half. 

The treatment depends, first, upon the original size of the pelvis ; 
and, secondly, upon the degree of the deformity. 

If we have the good fortune to recoc^iise this deformity during a 
first gestation, or if a woman with such a pelvis again becomes preg- 
nant after the successful termination of a previous labour, it will 
abnost always be advisable to induce premature labour. This can 
then only be dispensed with when the obliquely distorted pelvis of 
a primipara is unusually large, or when previous labours have 
shown that even large children may pass through it without danger. 
The time for inducing premature labour is determined by the size of 
the pelvis. 

If, however, the deformity is only recognised during labour, or in 
consequence of the impediment which it offers to it, if the head has 
already entered the brim, we must content ourselves with mere 
expectancy. As a rule, it will be necessary to shorten labour, and we 
shall then use the forceps when the chUd is alive, for it alone is 
able to save the mother and the child when the head is already in 
the pelvis. 

Am delivery is accomplished only by powerful traction, the use of 
the forceps is consequently attended with great danger. Another 
disadvantage of the forceps is that it may impede the necessary 
rotation of the head. When we have come to the conclusion that the 
head does not descend, even by very powerful traction, it will 
be the better plan to remove the forceps and to perforate imme- 
diately ; for imder such conditions a child is never bom alive, and 
the prognosis for the mother becomes absolutely unfavorable 
when forcible traction is long continued ; up to the present time 
in all the cases in which perforation has been performed the mothers 
have died ; but there is little doubt that the operation had been de- 
layed too long. If the child be dead and mechanical difficulties 
arise we ought to perforate immediately. 

If, after the dilatation of the os, the head does not enter the pelvis, 
this is always so greatly contracted that the CsBsarean section appears 
to be the best means of delivery. If this can possibly be dispensed 
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with, or, if the mother objects to the operation, we may endeavour 
to tnni the child. Of course there ia little prospect in such cases 
of deliTering the child aJive ; the sole chance of preserying it 
depends upon the Ctesarean section. The mother, however, is cer- 
tamly more benefited by version. If manual extraction of the 
head is imposaible the child dies, and dellTery is rapidly effected and 
with the best possible chance for the mother after the perforation of 
the after-coHimg head. It is preferable, however, to perforate the 
presentiiig head, whilst it is still moveable above the brim. 



B. — The AncKyloaed Trantversely Cmitracted P(3xia 

This deformity is the rarest of all. Its peculiarity consists in an 
anchylosis of both sacro-iliac synchondroses. The lateral portiouB of 
the sacrum are either entirely absent or only very_ rudimentair. 
The sacral vertebne are small, the sacrum itself ia transversely 
convex instead of concave, and its longitudinal curvature varies ac- 
cording to circumstances. The position of the sacrum also is ohanged. 




It has descended deeply into the pelvia, so aa to produce on un- 
usually great prominence of the posterior ends of the iliao bones. 
The posterior superior spines of the ilia greatly approach each 
other. The curve of the ilio-peritoneal line ia very slight or almost 
completely absent. The iliac bones proceed from the anchyloaed 
part directly forwards and unite in the symphysis at a very acute 
angle. The pelvis first described by Eobert is symmetrical ; in the 
others which have subsequently been made known asymmetriea are 
found. The dimensions of the pelvis are, of course, greatly altered. 
The antero -posterior diameter of the brim would be greatly dimi- 
nished by the descent of the sacrum, if part of that diminution were 
not counterbalanced by the greater distance between the promon- 
tory and BymphjBis from the want of the transverse eitenaiou of the 
iliae bones. The most important change consists in the great 
transverse contraction which increases towards the outlet, so as to 
form merely a long narrow fissure. The transverse diameter of the 
outlet has been in the cases above referred to from €'1 cm. to 2^ 
cm. (2>4— 1 inch). 

The diagnosis will only rarely be difBcult. The distances be- 
tween the spines and the crests of the iliac bones, and especiaUy 
between the trochanters, are abnormally small, whilst Baudelocque'a 
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diameter is of almost normal size. We must also examine the 
posterior surface of the sacrum. If the history shows that the 
anchylosis has not been preceded by a profuse suppuration we shall 
find the posterior superior spines of the iliac bones remarkably 
dose to each other, whilst the spinous processes lie so deeply that 
th^ can scarcely be felt. 

By an internal examination we shall immediately find the con- 
traction of the transYcrse diameter and the almost parallel course of 
the descending rami of the pubic bones. The contraction is so 
great that such a pelvis can hardly be mistaken for any other. 
From the osteomalacic pelvis it is easily distinguished by the his- 
tory of the case, by the difference of tne posterior surface of the 
sacrum, by the position of the promontory and of the superior 
expansions of the iliac bones. The absence of kyphosis and 
the difference in the transverse diameters of the false pelvis 
and of the trochanters distinguish it from the kyphotic transversely 
contracted pelvis. When the transverse contraction is not very 
considerable there may, however, be some difficulty in distin- 
guishing it from a very small pelvis with a funnel-shaped, trans- 
versely-contracted, outlet. 

The prognosis is evident from the treatment adopted. 

Li the majority of the cases the Csesarean section is the sole 
rational treatment, even when the child is dead. In seven well- 
authenticated cases it has been performed six times. In the gipsy 
pelvis of Prague, where the transverse contraction was least consider- 
able, perforation and cephalotripsy were sufficient. The woman died 
of puerperal fever. 

Pig. 24 is a copy of the pelvis described by Robert. 

F. — The Osteomalacic Pelvis 

Osteomalacic pelves greatly vary in size, and this variation depends 
upon the original conditions of Uie bones. Even very large bones, 
which have undergone the process of osteomalacic softening, may 
become much smaller by compression on all sides, and if we can sup- 
pose that during such a process the shape of the pelvis is maintained 
unaltered, a normal pelvis would be converted by osteomalacia into 
a uniformly contracted one. 

OsteomaJacic pelves are, moreover, distinguished by their remark- 
able lightness, although their bones may l^ thick. The individual 
bones are strongly bent, and even show infractions. Sections of the 
bones, as seen in the femurs, show a rarefied, diploe-like tissue, with 
a compact external osseous layer, which is often very thin. Not 
infrequently even this has entirely disappeared from parts of the 
pelvis, and the surface of the bones is rough and porous as if 
eroded. 

The most important changes which take place in the bones are 
the following : 

The sacrum is small, especially in its lateral portions. The verte- 
bral bodies are (as in the highest degrees of rickets) pressed from 
between the auricular surfaces deeply into the pelvis. Sometimes 
the downward and forward traction upon the lateral portiors of the 
sacrum produces distinct folds in them. The promontory has simk 
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deeply into the pelvis, and nearer to the Bjinphysia and apex of the 
sacrum. In marked caaea the promontory may approach so closely 
to the ape: of the sacrum a,s almost to touch it, and this is due partly 
to the altered poaitton of the promontory itself, partly to the consider- 
able longitudinal concavity of the sacrtun. This distinct incurvation, 
Fio. 26. 




most frequently situated at ihu upper portion of the third or er^^l 
the second sacral vertebra, is for the most part due to a distinct frac- 
ture. The sacral and also the lumbar vertebral bodies are com- 
presfied from above downwards and atrophied. By the descent of 
the promontory the lumbar vertebrae come nearer to the brim. The 
lumbar lordosis, compensated by a dorsal kyphosis, arches over the 
brim, similar to what is found in the spodyloliathetic pelvis. The ob- 
stetrical conjugate, therefore, lies between the aymphyaii* and one of 
the last lumbar vertehne. Scoliosis to any great extent is rare. 

The iliac bones are at times small and in some places transparent, 
but in other cases they may be very thick. The distance between 
th« anterior superior Bpines 18 usumly somewhat smaller than the 
normal. The distance between the crests is, as a rule, much greater 
than that between the spines of the ilia. The iliac bones also 
show a distinct furrow extending from above downwards, which is 
sometimes bifurcated. The posterior superior spines of the ilia 
scarcely project beyond the sacrum ; they are amaU and aituated on 
a level with the spinous process of the last lumbar vertebra. The 
latter may at times be more prominent, and may also be bent to one 
side. 

The anterior portion of the pelvic ring is compressed from the sidea 
forwards, ao that the ilio-pectineal tuberosities approach. The ace- 
tabula are directed upwards, forwards, and inwards. The brim is 
beak -like, pointed at the symphysis. The descending rami of the 
pubic and the ascending part of the ischial bones, as weU as the 
tuberosities of the latter, have approached each other j usually, 
however, the latter are turned somewhat outwards. The weakest 
points become the seat of real incurvations. Sometimes the bones 
which form the pubic arch or the beak-like symphysis touch each 
other. More or less considerable irregularities are quite commonly 
ohecrved in those places. 

The dimensions of the pelvis are greatly altered. TJsuallv, lie 
outlet ia narrower than the inlet; more rarely the reverse la the 
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. Through the approximation of the promontory and the acetabula 
the brim assumes a three-cornered shape. In the highest degrees of 
deformity the brim is Y-shaped« The conjugate is frequently con- 
tracted and the transyerse dmmeter aknost always ; this transverse 
contraction increases in the cavity and the outlet. The antero-poste- 
rior diameter of the cavity is not contracted, unless the apex of the 
sacrum is bent forwards, thus narrowing it. This circumstance may 
produce considerable contraction of the antero-posterior diameter of 
the outlet, and if in addition to that the rami of the pubic arch and 
the ischial tuberosities also approach each other, the outlet is almost 
completely obstructed. 

At an early period of osteomalacia, when the characteristic 
changes of the pelvis are not yet marked, or only slightly so, a 
diagnosis may be almost impossible. In countries where osteo- 
malacia is endemic it must always be thought of when pregnant or 
puerperal women complain of very severe rheumatic pain» in the 
lower half of the body. If the height of the woman and the conju- 
gate of her pelvis are repeatedly measured, diminution of those 
measurements ma^ occasionally reveal osteomalacia at a time when 
all other diagnostic changes are as yet absent. This is the more 
important because slight degrees of contraction of the pubic arch, 
and of a beak-like projection of the s^physis, are dif&cult to 
recognise on the living woman with certamty. 

When the disease has made further progress the characteristic 
changes produced by it in the pelvis can be recognised without 
difficulty, es^pecially as in such cases the very peculiar history points 
to osteomalacia. 

In examining the pelvis we shall frequently, but not always, find 
the external conjugate contracted, whilst we can almost always reach 
the promontoiT. The diameters of the false pelvis, and especially 
the distance between the trochanters, are small, and the iliac 
crests are greatly curved. Moreover, the beak-like symphysis, the 
parallel course of the rami of the pubic arch, and the ischial tuber- 
osities close to each other, are characteristic of osteomalacia. The 
great incurvation of the sacrum can also be felt without difficulty. 

We have already pointed out the differences in the kyphotic and 
in the anchylosed transversely contracted pelvis, for which the osteo- 
malacic might be mistaken. The history of the case serves to dis- 
tanguish it from a pseudo-osteomalacic pelvis. 

It is extremely difficult to determine the degree of contraction, 
for neither the measiirement of the diagonal conjugate nor that of 
any other diameter suffices for that purpose in this kind of pelvis. 
It is therefore advisable to introduce the hand. into the true pelvis, 
and endeavour to obtain an approximate estimate of its capacity. 

The prognosis is unfavorable. Complete cure of osteomalacia is 
extremely rare, and improvement takes place only when the woman 
remains a long time before again conceiving. But even then the changes 
in the pelvis persist. Winkel described the pelvis of a woman who 
died of rupture of the uterus, the bones of which were found to be 
firmer and harder than normal. If we consider, however, that in far 
advanced osteomalacia the pelvis may become so soft that it can 
again be dilated by the foetal head forced into it by the action of 
the uterus, we must confess that, as far as it concerns our purpose, 
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cure la followed by more unfavorable results thiui the further pro- 
gresa of the diseasn. 

Since the highest degree of the disease rarely impeiles conception, 
the majority of the patients die during, or from the coDse(]ueace3 of, 
labour, whilst others perish in a, more pitiable condition after 
prolonged suffering. 

Litzmann has collected 72 cases to show tJie unfavorable inSuence 
of osteomalacia on labour. Of these 72 women who conceived 
during the course of the disease, 38 could not be delivered naturally, 
and 24 once only. 

The result for the child varies. At the commeDcement of the 
disease, and when the pelvis is completely softened, the delivery of a 
live child per ma» nal-urales is possible. On the other band, aiaoe iu 
osteomalaeia it is very frequently absolutely necessary to perform 
the Ceeearean section, the child obtains the most favorable cbances 
by that •operation. 

The treatment to be adopted depends upon a correct estimate of 
the pelvic capacity. We must endeavour to find out, by introducing 
the whole hand, whether au intact or, at least, a perforated hood 
can pass through. In a great many cases the contraction is bo 
considerable that delivery per vias naiurales is absolutely impos- 
sible unless (which must always be thought of in the higher degrees 
of osteomalacia) the pelvis is so much softened that it can afniii 
be dilated. Xn a case of extreme contraction it may be very diffi- 
cult to decide whether we shall inmiediately perform the Cieeaiean 
section or whether wo shall wait, trusting to the dilatability of the 
softened pelvis. If there is evidence that the pelvis can be dilated, 
it appears to be advisable to wait on account of the great dangers 
which arise from the Cffisarean section. 

Fig. 25 represents an osteomalacic pelvis, which ia interesting on 
account of the history connected with It, A woman named 
Charoubel, after two normal labours, waa attacked by osteo- 
malaeia. The third labour termioated easily and euccessfally, in 
the fourth and fifth labours perforation was necessary, and in the 
BUth a dead child was dcUvered after version. In her aeventh 
labour Kihan performed the Cfflsarean section with Bnc*?efia to mother 
and child ; a portion of the omentum which had jirolapaed the day 
after delivery was cut oS. In her eighth labour the uterns rup- 
tured spontaneously and the fcetua enveloped within the lutaot 
membranes escaped into the abdominal cavity. The dead foetus 
was extracted by the Ciesarean section. In her ninth labour tha 
uterus again ruptured and the Csesarean section was, for the third 
time, performed with a successful result for the mother and <:^ild. 

a. — The Pelvic narrowed 6y Ouemu Tummirg 

Osseous tumours which impede labour are so ver^ rare that a few 
cases only can be found in the literature of this subject. Fractures 
of the pelvic bones, followed by dislocation or deformed callus, may 
cause contraction of the pelvis. 

As regards such cases no general rules can be given. The pro- 
gnosis and the treatment depend upon the sice and the position of 
the tumour. 



OSSEOUS TDHOUBS OF THE PELTIS 279 

Otlier tumoun arising from the pelvic bonea have alroady been 
mentioned above. 




Tig. 26 repieaenta a pelvis wbich haa lately been described by 
Bebm. The tumour filled up almost the whole pelvic cavity and the 
~ n sectton had to be performed. 
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CHAPTEB in 
ANOMALIES OF THE OVUM 



I. — ^Anomalies op the Foetus 
A. — Too great Development of the Fcstris 

In the introduction to the subject of pelvic deformity we have 
already stated that mechanical impediments to parturition are not 
only produced by the deformity of the pelvis, but also by an unusual 
bulk of the child, and especially of the head. 

Although it never occurs that, independently of disease, a foetus 
acquires such a bulk as to form an obstacle to labour of the same 
serious nature as often takes place in pelvic deformity, it may 
nevertheless happen that an unusually large child impedes 
labour, even in a quite normal pelvis, and that this inipedi- 
ment stiU further increases the difficulty of labour when the 
pelvis at the same time is slightly contracted. It is therefore 
important to know all the circumstances which influence a 
greater development of the foetus. As the length of the foetus 
alone is of no importance in the mechanism of labour, we shall not 
consider it, and snail only remark that in general it keeps equal pace 
with the weight of the foetus. As regards the latter, we know &om 
Gassner that heavy women also bear heavy children, and from 
Frankenhauser that the weight of the children increases with the 
size of the mother (the influence of the father, which certainly has 
also to be considered, has not yet been determined in man by ob- 
servation). The weight of the child also increases with the age, 
and especially with the number of the previous labours of the 
woman. Male children are generally heavier than female. 

The bulk and consistency of the skull are of the greatest import- 
ance in the mechanism of labour. Both vary greatly, and usually 
correspond to the development of the child. On the whole it may be 
said that light children have small and, what is more imporl^t, 
flexible and compressible skulls, whilst heavy and greatly developed 
children have generally large and firm skulls. The heads of male 
children are larger than those of female, and the most important 
diameter of the head — the biparietal — increases quite out of propor- 
tion to the number of the labours and the age of the mother, so 
that the broadest skull may be expected in a male foetus of a pluri- 
para somewhat advanced in age. 
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The great bulk of the head cannot with certamtj be recognised 
daring labour. The suspicion maj be excited bj palpation of the 
head within the lower uterine segment, or by the length of the 
sagittal suture and the great distance between the two f ontanelles ; 
yet these signs are reliable only when they are extreme. Nor is 
it often possible to ascertain the sex of a child before birth, and it 
will therefore be necessary to consider all the circumstances above 
mentioned, and consequently not to expect very large heads in 
young primipar8B, whilst in an older woman who has often borne 
childreup a head of a considerable size may be looked for. 

The prognosis and the treatment are just the same as in dispro- 
portion produced by moderate pelvic contraction. Only, since the 
large head has almost always lost compressibility, the prognosis here 
becomes somewhat more unfavorable for the child. This circum- 
stance also is of great significance in regard to the extraction of the 
aftercoming head, for such large and hard skulls predispose to the 
spoon-shaped depressions, which greatly lessen the chances of the 
diild's safety. 

A too great development of the trunk of the foetus only slightly 
retards the progress of labour when the pelvis is normal ; but a con- 
tracted pelvis will not allow the ready entrance of the abnormally 
large trunk into the brim. The head, therefore, already at the out- 
let, is prevented from advancing, and its extraction may give rise to 
great difficulties. 

B. — Double formation of the Foetus 

The redundant development of some foetal parts or the formation 
of parasites is very rarely the cause of a serious impediment to 
labour. These appendages are almost always very soft and flaccid, 
and therefore capable of great compression, or tney are sometimes 
torn off during labour. 

Of far greater obstetric importance are twin-formations, which, 
in the highest degree, are two fully-developed children joined 
together by homologous parts. 

The diagnosis of such an abnormality is impossible at the com- 
mencement of labour, and may be very difficult, even in its further 
proffress. The presence of twins can usually be made out by the 
conu)ined external and internal examination, out not that they are 
joined to one another, and this can only be thought of when an 
existing impediment to labour cannot be explained in any other way. 
Certainty is only obtained by introducing the hand into the uterus 
80 as to feel the united parts. 

In such cases head presentations are the most frequent, then 
breech presentation, whilst transverse positions are very rare. 

In head presentations the mechanism of labour varies. If both 
necks are of an equal length and the foetuses are well developed, the 
head of the one enters the brim, whilst the neck of the other is pressed 
against the symphysis. When the first head is bom, it is directed 
upwards towards the mons veneris and the neck is pressed into the 
pubic, arch. The trunk and breech of the first child then follow 
and the second enters the brim with the breech. The order in which 
they are delivered is therefore the head of the first, the breech of 
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the first, tlie breech of the second, and, la,atlj, the head, of the second. 
In other coseB, especiiilly when the neck of the second fcetua is 
shorter than that of the first, the second head ia closelv applied to 
the neck of the first child. The second bead, therefore, followB 
immediately after the first, and the two trunks arc bom at the same 

In breech presentations the mechanism of labour is less difficult. 
Both trunks are bom at the same time and the heads, one shortly 
after the other, the fne lying in the eicavation of the neck of Uie 
other. In this way the passage of the double fcetua through the 
pelvis is much more easy. 

To the mother the prognosis ia not unfavorable, whilst on 
aecDunt of the malfonuatioa the fcetuses have, as a rule, little 
chance of life. Operative interference is not so often necessary as 
might d priori be expected. According to Hohl and Playfair, of 150 
caees 85 terminated without assistance. 

The treatment is to be conducted accordiug to the usual principles. 
If the first head is bora and the second impacted in the brim, the 
feet of the first, and then those of the second, child, must be brought 
down. If one head is not yet completely bom and the hand cannot 
pass by it, it ia to be extracted by means of the forceps or perforated 
if extraction is impossible. The second head may also luLve to be 
extracted by the forceps if it has entered the brim by the side of the 
neck of the first. 

When in breech positions the malformation is early recognised, it 
is advisable to bring down at once all the four feet, in order to 
prevent an obstruction of the brim by the breech of the second 
fcetua. All the four feet must be drawn upon with an equal force. 
But it ia better first to draw upon the fcetus situated behind, so thai 
its head may be applied to the neck of the anterior f<Etus whilst 
this remains above the symphysis. 

In transverse positions the feet must bo brought down by 
turning, and the subsequent extraction is performed as in breech 
presentations. 

If these rules are strictly adhered to, operations for reducing the 
bulk of the children, and especially decapitation, will very rarely be 
neceaaary. When the labour is greatly impeded by extensive union 
between the fcetusea, embryotomy (decapitation of one) will have to 
be resorted to without hesitation, as they are not under such con- 
ditions capable of living. 

The Cffisarean section ta not to be performed on account of its danger 
to the mother. Moreover, if the union between the fcetuaes is slight, 
and they are capable of living, the birth miiat be accomplished in 
some other way ; but if the union is considerable, and the foetuses, 
therefore, incapable of living, operations for the reduction of tlieir 
bulk are preferable. 

Schoufeld has performed iutra-uterine separation of the fcetusea. 
Ttero will seldom be an opportunity or the necessity for adopting 
such a practice. Kot infrequently double monsters die within the 
uterus ; the macerated state in which they are allows them to pass 
through the pelvis in any possible position. 
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c. — Diseases of the Fcetus 

Acardiac monsters are known to develop from the anastomosis of 
the vascular eystema of two foetuses contained within the same 
chorion, and aLso of the same sex. If the blood-pressure of the one 
preponderates over that of the other the circulation of the latter is 
reversed, heart and lungs together with a variously large portion of 
the trunk atrophy, and the misformed foetus is nourished by the 
well-developed one. The congestion of the tunbilical vein may give 
rise to great hypertrophy and to oedematous swelling of the sub- 
cutaneous connective tissue of the monster. It is usuikUy bom in the 
footling position, within half an hour, or three, or twelve hours after 
the biiih of a fully-developed child. The hypertrophy of its trunk 
may render extraction necessary, and sometimes this even is very 
difficult. In such cases it may be necessary to reduce its bulk by 
perforation. 

Great distension of the cerebral ventricles by serum may, 
according to the quantity of the latter, and the time which has 
elapsed since its accumulation, produce either hemicephaly or 
hyorooephalus. 

Hemicephalic or Anencephalous monsters are frequently veir 
well developed and have particularly broad shoulders. The small 
head is immediately attached to the trunk. The face is turned 
upwards, the ears rest on the shoulders, the eyes are widely 
opened, and the tongue sometimes projects from the mouth. The 
quantity of liquor amnii is frequently very considerable. Anen- 
cephalous monsters sometimes present with the base of the skull 
or with the face, but trajisverse and fobtling positions are just as 
frequent. When the skull presents it is recognised by the sella 
turcica being felt, whilst in face presentations fiie smallness of its 
component parts, together with the signs just mentioned, call for an 
examination of the skull. If the head comes first, as its smallness 
does not prepare the way for the breech and shoulders, their breadth 
may prove a considerable impediment to the labour. But since they 
can cttsily be drawn through the pelvis when the breech comes first, 
podalic version is indicated. Or, if this is impossible, the foetus is 
extracted by the head, or by a finger, or a blimt hook placed in its 
mouth, or by one or both of its arms, which are brought down by 
the side of the head. In one or the other way extraction is 
accomplished. 

More important than hemicephaly are the cases where dropsy 
of the ventricles has not produced atrophy, but distension of the 
cranial vault, constituting hydrocephalus. Hydrocephalic children 
m^ be rex>eatedly met with m the same woman. 

It is rare, however, for a hydrocephalic head to cause any real 
obstruction to labour. Such a head bears a great disproportion to 
the face. The forehead is unusually prominent, the cranial bones 
thin, their edges radiated, and separated from each other by wide 
interspaces ; the sutures are broad and the f ontanelles of an enor- 
mous size. 

If the head is not very tense and the bones are soft and pliable, 
it may gradually accommodate itself to the brim by assuming a 
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pointed aliape and thua paas through the pelvis, Or if it ruptores, 
the 'water; conteote flow o£E and the head, now diminiBhed ia bulk, 
is expelled. In the great majority of instances, however (sixty-three 
times in seventy -seven cases, Hohl), an operation was noccssary. 
The most frequent position is with the head presenting. Often, 
however, the head ia not directed quite straight towards the brim, 
but somewhat laterally, the forehead or occiput resting upon one 
margin of the brim, so that by this its entrance into the pelvis ia 
still more imi>eded. Pelvic positions are, indeed, more favorable, and 
also occur more frequently in hydrocephalus than under normal 
conditions. 

The diagTiosis of hydrocephalus is not always easy. The en- 
larged head can often be felt through the abdominal walla, and 
in pelvic positions this ia indeed the sole sign. In head presenta- 
tions a tense bag of waters is felt, especially during a pain, and in an 
interval the broad sutures and fontaneUea and the radiating bones 
can be distinguished ; sometimes the sutures are made to project. 
The diagnosis is easier if the cranium ia less distended, and it can 
then only be mistaken for the head of a macerated fcetus. If there 
is still any doubt one or two fingers or the whole hand may be 
introduced, and then the bulk of the head and its proportion to the 
face will be recognised. 

The prognosis is very unfavorable to the child. Even if the 
labour IS successfully accomplished, such children can only live a 
short time. The chances for the mothei" greatly depend upon the 
kind of assistance she receives. Rupture of the uterus easily takes 
place, especially if unsuitable operative procedures are employed. 

The treatment must be directed to the safety of the mother. 
The sole and most rational treatment consists in the reduction of 
the abnormally great size of the child's head. And as, in extra- 
uterine life, tappmg by means of a fine trocar is adopted for the 
treatment of hydrocephalus, this must be done in all cases as soon 
as the head can be reached. After tapping tho feet are to be 
brought down, if possible, and the child extracted. After evacua- 
tion of a quantity of serum the afterconung head can much more 
easily be drawn through the j^lvis, whilst the pains are only with 
difficulty able to propel the flaccid presenting head. If the head 
has already so far entered the pelvis that version is impossible after 
tapping, its expulsion must be left to the forces of nature. The 
forceps ought never to be apphed, for the blades are very liable to 
slip when strongly drawn uifon, and this is the most frequent cause 
of rupture of the uterua. In pelvic positions, unless the head comes 
sponteneously, or can easilv be extracted, it must be lapped through 
one of the lateral fontanelles. 

Enlargements of the abdomen will only impede labour when they 
are very great. This may be the case in ascites, distension of the 
bladder by urine, and enlargements of the kidneys and liver. But 
whilst sliyjit enlargement would only retard the progress of labour, 
this will by the higher degrees be brought to a standstill, or only pro- 
ceed after the rupture of the abdominal walla. As a rule the diagnosis 
is only made when, after the birth of the head, or (what ia more 
frequent) after that of the breech, the obstruction ia looked for. If 
the child does not follow after traction with the hand, the fluid is to 
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he eyacuated by meaxis of a trocar. In solid tumours embrjotomj 
is to be x>erformed. 

Tumours of the foetal body i^j also impede labour. Tbey are — 
Lipomata, Carcinomata, and the so-called cystic Bygromata, which 
may acquire the size of a child's head. They are situated at the 
anterior surface of the neck, in the nape, in the axilla, upon the 
pectoral muscles, or in the perineal or sacral regions. Joulin 
records a case where a serous cyst of the abdominal walls as large 
as a man's head greatly obstructed labour. Spina bifida also occurs in 
consequence of a partial division of the spinal canal. Projection of 
the abdominal viscera through a fissure in the walls of the abdomen 
only embarrasses the diagnosis, as in such cases the liver may 
present. Yet Koltsch records a case where the liver contained in 
an imibilical hernia obstructed the course of labour. The above- 
mentioned tumours may be so great an impediment that it becomes 
necessary to reduce their bulk. 



D. — MalposUion of the Fcetua 

One of the most frequent and, practically, also, one of the most 
important impediments to labour arises from the foetus being in such 
a podtion that it cannot pass through the pelvis. This is the case 
when the axis of the foetus does not coincide with that of the uterus, 
80 that neither the head nor the breech can enter the pelvis. The 
foetus lies then more or less transversely within the uterus. During 
pr^;nancy and at the commencement of labour, especially as long as 
the membranes are still intact, the position of the foetus may be quite 
transverse. Head and breech are on about the same level. No foetal 
portion, or only some portion of the back, or, more frequently, a 
smaller foetal part, can be felt within the os. After the rupture of the 
membranes, unless the transverse position is converted into a longi- 
V tudinal, one shoulder always enters the brim. The position then 
ceases to be quite transverse, and the breech is somewhat higher up 
than the head. The attitude of the foetus also is not quite normal. 
The non-presenting side appears to be compressed, and the present- 
ing one thereby beK^mes more convex. Besides, with the rupture of 
the membranes the arm corresponding to the presenting shoulder 
is very easily separated from the chest, and falls into the vagina. 

The transverse position varies in relation to the uterus. We dis- 
tinguish a first transverse position when the head of the foetus is 
in the left side of the uterus, and the second transverse position 
when the head is in the right side of the uterus. 

We also make subdivisions according to whether the back of the 
child is directed to the abdominal or dorsal surface of the mother. 
The former we call the first, the latter the second subdivision. The 
first subdivision of the first transverse position, that is, head to the 
left, back in front, is the most frequent. The position with the 
head to the left is 2*6 times as frequent as that wiUi the head to the 
right, and the back is 2*9 times more often in front than behind. 

To imderstand the etiology of transverse positions we must refer 
to the causes of the normal position of the foetus during pregnancy. 
We have already stated that in primiparse at term the head is, under 
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normal conditions, already within the true pelvia. In exceptional 
eases, most frequently produced by pelvic contraction, the head is 
at the commenecment of labour, still movable abore the brim, or it 
has deviated somewhat to one side. It is similar to what, as a role, 
is met with in pluripane. 

In these the conunencing pains force the head, which stands above 
the brim, into the pelvis. If the head has deviated to one side it is, 
as a role, placed longitudinally. Transverse positions may, there- 
fore, be expected in casea where the head has deviated to one 
side, and certain causes oppose its being placed loDj^tudlnally. 
Lateral deviation is very fretjuent in great flaccidity of the 
uterus, as often occurs in plunpane ; but it is most pronounced 
in pelvic contraction after previous very tedious labours. A 
great quantity of liquor amnii increases the mobility of the child, 
and allows the head to deviate from the brim. As has already been 
said, in the majority of instaaces, the commencing contractions of 
the uterus, which diminish its transverse diameter, place the head 
upon the brim. This natural correction of position may, however, 
be prevented by the following circumstances : 

Firstly : The sudden escape of the bquor amnii tiefore the con- 
tractions have properly begun may fii the head in the position which 
it just then occupied, because, after the complete escape of theaters, 
the utei-us closely surrounds the fcetus. If at that time the head 
had deviated to one side, it would remain there, and the presenting 
shoulder is forced into the brim. Secondly : The posture which the 
woman occupies at the commencement of labour has a decided in- 
fluence upon the position of the head. If, for example, the head is 
somewhat to the left, and the woman either in the erect or in the 
recumbent posture, the commencing pains will, doubtless, be able to 
push the head into the brim. If she lies on the left side the fundus 
of the uterus containing the breech of the child would also t^\l over 
to the left, and thus the head very easily comes to the brim ; but if 
she were to lie on her right side the breech also would fall over to 
the right, and the head deviate still more to the left. The conse- 
quence of this posture would be a complete transverse position. 
Thirdly : Purely mcchtmical conditions, such as the seal of the pla- 
centa in placenta pnevia and tumours of the brim may prevent the 
head from being placed upon the ]>elvic inlet. Fourthly : The 
second twin, which, by the impediment offered by the first, is \erj 
frequently not in a longitudinal position, may, after the expulsion 
of the first, be easily fixed by the contracting uterus in its faulty 
position. 

Although most of the transverse positions have originated during 
pregnancy and continued during labour, it yet happens that the 
head which presented at the commencement of labour is made to 
deviate subsequently. Hence the transverse position is secondary, 
and this is chiefly the case where the brim is too small for the head, 
or the bead too large for the brim. The head then slides to one 
side and the shoulder is pressed into the brim, A secontlary devia- 
tion of the head is greatly facilitated by an unsuitable posture of the 
woman, as has already been explained above. 

We will also call attention to the fact that dead, and especially 
macerated foetuses, are in faulty positions on account of the loss of 
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the normal attitude, and of the change in the position of the centre 
of gravity. 

The diagnosis of transverse positions is easy ; they can be recog- 
nised with certainty by an external examination alone. On inspection 
the uterus is found to be increased in width, and palpation shows 
the foetus to be in a transverse position. 

Delivery in transverse positions is only possible without operative 
interference when the presenting part is still movable above the 
brim. Very often the commencing pains replace the head, which 
during pregnancy had somewhat deviated to one side upon the 
brim. This process, which has been called spontaneous version, is 
seldom effectual when the transverse position is more pronounoekl, 
and then only when the pains are at first slow and feeble ; for by 
a considerable force at the commencement the presenting part 
woidd be pushed into the brim and fixed there. After rupture of 
the membranes the pains rarely accomplish the replacement of the 
child ; they succeed most easily in those cases in which the woman 
assumes a suitable posture, for example, lying on the left side if the 
head has deviated to the left. In all these cases the prognosis is 
not worse than in primary longitudinal positions, with the sole ex- 
ception that after rupture of the membranes the funis is liable to 
mrolapse, thereby lessening the chances of safety to the child. 
Exceptionally the breech is nearest to the brim ; by the same agency 
a breech position may be established. 

Spontaneous version, however, is extremely rare, when the 
shoulder has once been pressed into the brim by the pains. Tet 
under faTorable circumstancea the head may rise a little higher tip, 
the shoidder leaves the brim, and the breech enters it. The forces 
of nature are then, as a rule, not adequate to terminate the labour. 
It is possible only, when the pains are very strong, and tho pelvis is 
sufficiently roomy (especially in its transverse diameter, notwith- 
standing a slight contraction of the conjugate), or the foetus very 
small (immature, or the second of twins). This process is greatly 
facilitated by the softness and compressibility of the child, also in 
dead, and especially macerated foetuses. 

The mechanism of spontaneous evolution is the following : — The 
powerful pains press the shoulder lower down into the pelvis, and 
being the advancing part it turns forwards for the reasons above 
stated. Whilst the head is still within the false pelvis, the shoulder 
passes ulider the symphysis. The longitudinal axis of the child is 
thereby so much curved, that head and breech lie close together. 
The whole trunk is then pushed down past the shoulder, so that first 
the side of the chest, then the pelvis, then the legs, and at last the 
head is bom. 

Another process of spontaneous evolution is more rare. It is 
facilitated by the great compression which a foetus that has been 
dead a long time can imdergo. Here the shoulder also advances, 
but the head is forced into the true pelvis by the side of the chest, so 
that first the shoulder, then the head deeply pressed into the thorax, 
and last of all the breech is bom. 

Spontaneous evolution is almost always fatal to the foetus, for 
only small immature ones, which die immediately after birth from 
weakness, can, without injury, pass through the pelvis in this way. 
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A case recorded by Kuhn, where a child, weighing 4i lbs. and 
17^ in., was delivered by spontaneous evolutioa and remained alive, 
is certainly an eitrcmely rare exception. The mother also may 
suffer, iioles9 the f<BtuB be very smalt or macerated, from the me- 
chanical imjiedimonta which self -evolution encounters. 

If a transverao position is left to nature in cases where the pelvis 
ill contracted or the uterine activity inefficient, the woman will 
invariably die undelivered either from inflammation of the abdomi- 
nal organs, rupture of the uterus, loss of blood, or from subsequent 
(jxliaustion. 

By a suitable and, above all, by a timely treatment the prognosis 
of transverse positions beconios much more favorable to the 
mother. 

The treatment consists eiclusively in operations, the procedures of 
which have already been described in the previous chapters. 

If the examination of a pregnant woman reveals a transverse 
position, tills may at once he converted intx} a longitudinal by means 
of external manipulatioas. Ajs a rule, it easily succeeds, but the 
longitudinal position will rarely lost up to the setting in of labour. 

If a transverse position is met with at the commencement of 
Labour, it is by no means advisable to wait until the os is sufficiently 
dilated in order to turn by internal manipulations. The earlier the 
longitudinal position is established the better, and the operation is 
therefore to be proceeded with immediately. If the membranes are 
stall intact, Eind the bead not too far away from the brim, it is often 
accomplished by a suitable posture, the woman lying on that side to 
which the head has deviated. The fundus uteri and with it the 
breech, which is higher up than the head, falling over to that side, 
the head goes to the op^xwita side, that is to the brim. A pillow 
so placed as to meet the object in view will greatly assist in bringing 
about the change in the position of the head. If this fails to bring 
the head upon the brim, or if the child lies quito transversely, 
external manipulations must be adopted. Continued perseveringly 
they often prove successful even after the escape .of the waters. 
But if in this way the position of the child cannot be changed, 
version is to be effected, when the os is as yet little dilated, by the 
combined external and internal manipulations of Braxton Hicks. 
Either head or breech is made to present. When all these attempta 
have proved unsuccessful it will be needful to wait until the os is 
sufficiently dilated to admit one band. The child is then tul-ned hy 
internal manipulations, and, as a rule, by the feet. 

If when the woman is first seen the os is already so far dilated as 
to admit one bond, it is nevertheless advisable to trr version by the 
combined external and internal manipulations, and only in cose of 
&ilure to introduce the whole hand into the uterus. 

If, however, the shoulder is so deeply pressed into the true pelvis 
that version seems to be impossible, it may yet, in apparently uope- 
lesB cases, succeed under the influence of chloroform. Or, if the 
pelvis is roomy, at least in its transverse diameters, and the foetus 
small, and if, moreover, the state of the mother does not m^ntly 
require immediate delivery, spontaneous evolution may be waited 
for, or its occurrence hastened by traction upon the presenting part. 
Otherwise, embryotomy is to be performed by decapitation when the 
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neck is accessible, or by evisceration. Tbe foetus is then extiucted, 
imitating the mode of spontaneous version or of spontaneous 
evolution. 

E. — FauUy Attitude of the Fcdvs 

The &.ult7 attitude of the child in face presentations, the prolapse 
of an arm in transverse, and that of one or both feet in pelvic posi- 
tions, have already been mentioned above. We shall only speak 
here of the prolapse of an extremity when the head presents and the 
pelvis is normal. 

By no means rarely a hand can be felt through the membranes 
lying at the side of the head, when this is still movable. As a rule, 
however, it is withdrawn either before, or at least at the time of the 
rupture of the membranes. Treatment therefore is unnecessary. If 
the hand remains there after the membranes have ruptured, the head 
is forced down past it. The retraction of the hand may be facili- 
tated by placing the woman on the side opposite to the one on 
which the extremity has prolapsed. 

It is different, howver, when a greater part of the extremity has 
prolapsed in front of the head. The treatment varies according to 
whether the head is still movable above the brim, or whether it has 
already entered the pelvis. In the former case, as there is no 
knowing whether head and arm can together enter the brim, re- 
position is always to be performed. The arm is pushed into the 
uterine cavity past the face, and the operation always succeeds under 
these circumstances. If, however, the head is still so movable that 
after reposition the arm will again prolapse, the head is to be pushed 
into the pelvis, adopting KristeUer's method of pressure. In the 
normal pdvis this also succeeds without difficulty. 

But tne labour is left to nature when head and arm are already 
within the pelvis. The fact that both could simultaneously enter 
the pelvis is the surest proof that it is large enough for the passage 
of the head and arm together. Extraction of the head by means 
of the forceps is never required. Only complications, and most 
frequently feeble uterine action, call for the application of that 
instrument. 

Prolapse of the lower extremity in front of the head is extremely 
rare in the normal pelvis and with a mature foetus. It is more 
frequently seen when the foetus is immature. The foot must then 
be pushed back as far as possible, and the head placed upon the 
brim. If it fails the foetus is turned by the feet, and this may 
sometimes be done by means of the combined manipulation. 

p. — Pathohgical Conditions in Twin Labour 

When the first twin presents with the breech and the second with 
the head, it may happen that the presenting head of the second 
enters the brim before the aftercoming head of the first. The first 
child is bom without difficulty up to the navel, or even to the 
shoulders, but the passage of its head is now greatly obstructed by 
that of the second, which is so applied to the neck of the first, that 
either both lower jaws or both occiputs are hooked together, or that 
the face of the one lies in the nape of the other. 
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Delivery may be efEectcd by the natural forces. After tlie birth 
of the trunk of the first twin the second is bom, and then only the 
head of the first. As a rule, however, operative interference will be 
necessary. It is useless to attempt to push back the head of the 
second and to draw npoa the trunk of the first. The second head 
must be extracted by means of the forceps, and the first then follows 
epontaneously. In case of failure the second head must be per- 
forated, aa the first cannot be reached. 

It ii< far more rare for both heads to enter the pelvis together — 
the head of the second applied to the neck of the first. The im- 

ediment to labour is not so ^eat in such a case, and it can scarcely 
recognised before the birth of the first head. As both beads can 
be successively extracted by means of the forceps, this procedure 
appears to be most rational and quite sufficient. 



II. — Abnosmilities ( 
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The birth of the foetus is rarely, and in a slight degree only, 
impeded by abnormalities of the membranes. 

Great thinness of the membranes may favour their premature 
rupture. The consequence is that the greattT portion of the liquor 
amnii escapes, whilst the presenting part is stiO movp.ble above the 
brim. Usually, however, so niuch wa(«r remains within the uterus 
that the mechanical process of labour la not interfered with. But 
where labour ie greatly protract^ by complications — and especially 
by a pelvic contraction — air may enter the uterus during the re- 
peat«l manual examinations ani displace the vraters contained in 
it. The maternal soft parts may thereby become dry, the expul- 
sion of the fcetus is delayed, and thus irritation and inflammation 
of the uterus, vagina, and vnlva, are produced. In the narrow 
pelvis unnecessary examinations must therefore bo avoided when 
the membranes have prematurely ruptured. A moderately filled 
caoutchouc bag should be placed in the vagina, and the woman 
should lie on her side or back. The rest of the liquor amnii is 
thereby pent up and only a small quantity escapes during a pain, 
and the uterine action is increased. 

Great thickness of the membranes and their firm adhesion to the 
lower uterine segment may greatly impede the course of labour. 
The causes and treatment of this anomaly have been already men- 
tioned. 

Too small a quantity of liquor amnii will scarcely be able to delay 
labour under otherwise normal conditions, whilst too great a quan- 
tity may impede it in various ways. It especially favours malposi- 
tions of the fcetus, and the contractions of the uterus are usually 
deficient. 

Labour may be unfavorably influenced by a too short umbilical 
cord. This is either absolute or produced by coils around the 
foetal body. In head positions before the birth of the head, the cord 
can scarcely eiert such an influence, because in ea«h pain the con- 
tracting ut«rus follows the progress of the head. At least the fiymp- 
toms, which are said to pouit to a short funis, as recession of the 
head in an interval, fiied pain, and discharge of blood, are not at all 
reliable. The head always recedes after a pain, when the soft parts 
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Off the floor of the pelvis offer a great resistance, which is especially 
the case in primiparae. A fixed pain at one spot of the uterus is not 
rare. It is probably due to an irritation of a circumscribed spot of 
the peritoneimi, ana it is yerj doubtful, indeed, whether it can be 
produced by dragging upon the mnbilical cord. The escape of 
blood may proceed from lacerations of the os, but, independently of 
that cause, it is merely a sign of partial or complete detachment of 
the placenta, which is very rarely effected by a too short mnbilical 
cor^ If, however, the funis were too short prior to the birth of the 
head, it would rather tear or cause detachment of the placenta, than 
prove an impediment to labour. We admit that this anonmly of 
the cord may be instrumental in producing an abnormal rotation 
of the head as weU as a short delay in labour. Usually, however, it 
is after the birth of the head, and especially of the shoulders, that 
the complete expulsion of the child, which is accomplished by the 
vagina, is delayed by a short funis, unless the placenta is detached. 
The tension of a coil will show that the shortness of the funis is due 
to it, and an examination will show if the cord is absolutely too 
short. In such cases the funis is divided before the child is com- 
pletely expelled. The foetal end is either ligatured or compressed 
by the fingers. 

A too short cord is more frequently met with in breech positions, 
especially when it passes between the thighs (the child rides on it). 
Alter the birth of the breech it is often easy to push the cord aside 
over one buttock; but if this be neglected the funis may be so 
stretched along the periiueum of the child, that it must be divided 
before the trunk and head can be bom. When the cord is in its 
natural position, it is rarely so short as to be stretched in cases where 
the breech presents. The treatment is here also the same ; it is 
evident that after the division of the cord the child is to be imme- 
diately extracted. We have spoken elsewhere of the delay in the 
labour caused by the retention of the placenta. 

LUeraiure. ^^Hho}, Die Qebarten missgestalteter, kranker und todter Kinder. 
Hmll^, 1850.->Playfair, Obstetrical Transactions, VIII, p. 800.— Hohl, 1. c— 
Jonlin, Des cas de dystocie app. an foetus. Paris, 1863.— Denman, Londoner 
Medical Journal, Vol. V, 1785, Art. V, p. 371 — Douglas, Explanation of the 
Real Froceas of the Spontaneous Evolution, &c., 2 ed. Dublin, 1819. — Oooch, 
Me^eal Transactions, VII. London, 1820, X, p. 230.— W. J. Schmitt, Rheinische 
Jabrb., B. Ill, St. 1. Bonn, 1821, p. 114.— Hayn, Ueber die Selbstwendung 
WOrxborg, 1821.— D. W. H. Busch, Qeburtsh. Abhandl Marburg, 1826.— 
Betschler, Ueber d. Hiilfe d. Natur z. Beendig. d. Qeb. bei Schiefl. d. Kindes, 
Klinische Anualcn, II, p. 197. — Biriibaum, M. f. Q., B. 1, p. 821. — Haussmann. 
M. f. O., B. 28, p. 202 and p. 861.-0. Simon, Die Selbstentwicklung, D. i. 
Berlin* 1867. — Barnes, Obstetrical Operation, 2 ed., p. 107. — Kleinwachter, Arch. 
f. Gjn., B. II, p. 111. — Crede, Verb. d. Ges. fiir Geb. in Berlin, IV, p. 158. — 
Pemice, Die Geb. mit Vorf. d. Extrem. ncben d. Kopf. Leipzig, 1858. — Kuhn, 
Wiener Med, Wooch., 1869, Nr. 7— 15.— Hohl, Nene Zeitschr. f. Geb., B. 82, 
p. 1 — Joulin, Des cas de dystocie app. au Foetus. Paris, 1863, p. 83. — Klein- 
wachter, Lehre von den Zwillingen. Prag, 1871, p. 167. 
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CHAPTER IV 

ANOMALIES OP PAKTURITION WHICH DO NOT 
IMPEDE THE MECHANISM OF LABOUR 



1. COMPBESSION OF THB UMBILICAL COBD 

When the umbilical cord lies in the usual way, and we most con- 
sider its coiling round any part of the fcBtu^ as usual on account of 
its very great frequency, it is yeiy seldom so much compreased 
that the circulation in it is impeded, and the foetus in consequence 
becomes asphyxiated and dies. As long as the membranes remain 
intact, as ikhs correctly observes, no such one-sided pressure takes 
place within the membranes. The general internal pressure of the 
uterus remains the same, whether it acts directly through the walls 
of the uterus or mediately through the liquor amnii. The form 
restitution power of the uterus exerts, indeed, a one-sided pressurey 
and although it may be able to compress the funis lying beUr een the 
breech and the fundus, or between the head and the Tower uterine 
segment, yet it is hardly strong enough to stop the circulation in the 
umbilical vessels ; therefore, as long as the membranes remain 
intact, the cord is only exposed to compression when by the powerful 
action of the abdominal pressure the head, surrounded by the lower 
uterine segment, is forced into the small pelvis. The funis is then 
tightly squeezed between the head of the fcetus and the pelvis 
covered by the wall of the uterus. If parturition has so far advanced 
that the head has passed out of the uterus into the vagina, the 
cord lying close to the head may also be compressed between the 
head and the pelvis by the force of the uterine contractions. This 
most frequently occurs in the stage of expulsion, when the funis is 
coiled around the neck, and this is pressed for some time against the 
posterior surface of the symphysis. Yeit has shown that disturb- 
ances of the foetal respiration are two to three times more frequent 
when the cord is coiled than in any other position, but that death 
in such cases is only relatively rare, because the danger occurs a 
short time before birth. 

The prolapsed funis far more frequently suffers such compression 
as to endanger the life of the foetus. 

The funis is said to be prolapsed when, after rupture of the mem- 
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branes, one or more coils axe lying in the os, the vagina, or outside 
the external genitals. It is said to present when, before the rup- 
ture of the membranes, it can be felt lying in the os behind the 
membranes. 

The prolapse of the cord is of yarying significance, according to 
the presentation of the foetus. It will, accordingly, be necessary to 
consider each separately. 

In head presentation in primiparse the lower uterine segment 
normally surrounds the head, which at the commencement of labour 
has already entered the small pelvis, so closely that a prolapse of 
the cord is actually impossible. The entrance of the head into 
the pelvis, and the accurate adaptation to it of the lower uterine 
segment, are, in some cases, impeded by an abundant quantity of 
liquor amnii or by twins, most frequently, however, by a contracted 
pelvis. Consequently prolapse of the cord in head presentations in 
primiparsB is almost always dependent upon a contracted pelvis. In 
pluriporsB the head is often at the commencement of labour still 
high up and easily movable, even over the normal inlet, and it con- 
sequently happens that in pluriparsd the cord is often projecting 
behind the membranes. When there is not too much lic^uor amnii 
and the membranes rupture at the proper time the presentmg cord is, 
as a rule, pushed aside by the head entering the pelvis ; but the pre- 
senting cord prolapses if there is hydramnios, which retards the 
entrance of the head, or if the membranes rupture too early, before 
the head is closely surrounded by the lower uterine segment. The 
same occurs when, fbr some other reason, as an upper extremity 
lying dose to the head, the lower uterine segment is prevented from 
doselj surrounding the head, and thus allows the necessary space 
for the prolapse of the cord by the side of the head. Shortness of the 
cord and loops in it hinder its prolapse, and this the more easily the 
higher up in the fundus the placenta is inserted. On the contrary, 
low insertion of the placenta plays an important part in the causes 
predisposing to prolapse of the funis. As a rule the cord prolapses 
when several of the predisposing causes occur at the same time ; for 
instance, when the membranes are ruptured the head is situated on 
one side of a contracted pelvic inlet, the cord is long and without 
loops, and inserted low down in the uterus. 

Diofnons. — ^When the membranes are tightly stretched it may not 
be possible to feel the presenting cord, but in the interval between 
the pains the soft pulsating cord can almost always be detected 
behind the membranes. Prolapse of the funis is, of course, much 
more easily detected, yet it may also be overlooked in an insuJfficient 
examination, when, for instance, only one coil projects close to the 
periphery of the head. 

Except in those rare cases where the projecting cord is so tight that 
the advancing head exerts considerable traction on the placental in- 
sertion, prolapse of the funis is without the slightest consequence to 
the mother. To the child it is one of the most dangerous complica- 
tions, and in head presentations, without suitable assistance, it 
almost always causes its death. The danger to the child does not 
follow from the abnormal position of the cord, but because the pro- 
lapsed cord is much more frequently and more easily than one in 
a nonnal situation exposed to pressure, which stops the circulation. 
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In heaA positions the head is so closely applied to the pelvis, that 
the cord lying between them is always compressed ; moreoTer, the 
passage of the head through the pelvis takes, as a rule, so long that 
the child dies during the time from the impediment to the placental -^ 
circulation. J 

The treatment varies greatly, according to the progreia of t^fl 
lahour. ^ 

If the cord presents behind the membranes, everything most 1)6 ' 
done to delay the rupture of the membranes as long as possible. 
For, aa long as the membranes are intact, the cord can still be 
pushed aside, and when prolapse has actually taken place it is much 
less dangeroUB when the os is fully dilated tbaji when it is only 
slightly so. The examination must be made gently, and not at all 
during a pain. A moderately filled caoutchouc ba^ is to be placed 
in the vagma in order to offer counter-pressure to the membranes. 
Much is gained if the rupture of the membranes is delayed until the 
OS is sufficiently dilated. For usually the presenting cord sponta- 
neously retires when the Lead entj^rs the pelvis. EJiceptioi^y it 
does not retire, and it ia then exposed to dangerous pressure 
between the head and the pelvis. If the membranes are still intact, 
attempts must be mode to push the cord back, or the head must be 
pushed to one side in order to remove the pressure from the cord. 
If all these attempts fail, nothing remains but to rupture the mem- 
branes, and to act upon the principles about to be given. 

Matters are worse when the cord is prolapsed after fha pn- 
rupture of the membranes, and the os la only slightly dilato 
Immediate delivery is impracticable without the greatest danger t 
the mother. The preservation of the child depends alone i 
tectiug the cord froui dangerous pressure until the vow 
delivered by the forces of nature or by art, 

Eeposition of the cord is the most natural way of prevenljng thfi ' 
pressure. Under these circumstances this may be very difficult. 
If the OS will admit only one or two fingers the cord may be 
pushed back a little, but on withdrawal of the fingers it alwara 
corned down again. It must therefore be carried higher up into the 
uterus by means of instruments, in the expectation that the cord 
will adhere to something, or that the bead may in the meantime be 
firmly impacted in the inlet, or that the cord by a suitable posture 
of the woman may be prevented from again coming down. To effect 
reposition a number of instruments have been devised, of which 
Braun's is the most simple and the mobt practical. It consists of a 
small caoutchouc rod, with a hole at the thinner end, through which 
a double cord jjosses. The coil of the funis is placed in the latter, 
and the loop of the cord ia put over the tip of the rod. The rod 
with the umbilical cord ia now introduced high up into the uterus. 
In withdrawing the rod the loop of the cord is displaced from the 
tip of the rod, and the coil of the funis falls out. In the dorsal 
position of the woman, however, the funis only remains in the 
uterus when it happens to fall over one of the extremities, or 
when in the meantime the head has firmly entered the pelvist m 
Roberton'a instrument appears to be more effective, because by iU 
OS in similar older methods, the funis is permanently retained at tli^ 
fundus. It consists of a thin caoutuhouc tube about forty oeutlg 
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mitres long (if necessary also a simple elastic catheter), monnted on 
a stQet. From its upper lateral eyelet-hole a loop of cord passes 
out. The coil of the prolapsed funis is loosely placed in that loop, 
and both are carried past tne presenting part into the uterus. The 
stilet is withdrawn, but the elastic catheter remains, and is expelled 
only after the child, together with the placenta. The advantage is 
that the funis, which remains within the loop, is permanently 
retained in the uterus by the elastic catheter, which remains at the 
fundus. 

In all other methods the umbilical cord, following the laws of 
gravity, again prolapses after reposition. To avoid this the position 
of the woman requires full consideration. She must be so placed 
that the lower uterine segment is no longer the deepest part of the 
oi^ian. This is best effected by the knee-elbow posture. The 
lateral posture is not so suitable. Therefore if practicable the 
woman is to be placed in the knee-elbow posture for the reposition 
of the funis, and when this has been performed in that posture, 
attempts may be made to facilitate the entrance of the head by 
. Kristeller's method of pressure. If that posture cannot be assumed, 
the lateral posture must be retained. The woman is placed on that 
side towards which the head has deviated. Thus, if the head lies to 
the left, the left lateral posture is assumed, though the funis may 
have come down on the right side. This postiu'e is only altered 
when it becomes imsuitable. 

When the os is insufficiently dilated and reposition impossible the 
life of the child can only be saved if the dangerous pressure can be 
taken off the umbilical cord. The danger arises when the head is 
pressed against the inlet. The danger is prevented by making the 
head deviate to one side, when the head position is converted into a 
transverse, or, still better, into a breech position. 

Version with an imdilated os is best made according to the 
method advocated by Braxton Hicks. The artificially produced 
transverse or breech position is then treated in the way to be men- 
tioned below. 

When the os is so far dilated as to admit one hand it is, doubtless, 
the most rational lareatment to replace the funis, and to re-establish 
the normal relations. Beposition is always to be performed by the 
hand corresponding to the side towards which the funis has pro- 
lapsed ; that is, the left hand, when the funis lies towards the right 
side of the mother ; in the knee-elbow posture, however, the right 
hand for the right side. The funis is then carried by the fingers, 
formed into a cone, past the head of the foetus, and, if possible, 
appended to one of the lower extremities, or placed in its natural 
position in front of the thorax and abdomen. If the funis remains 
there the fingers are immediatelv withdrawn ; if not, they must be 
kept there for some time. All tnis time attention must be paid to 
the pulsations of the cord. During a pain the hand may be slowly 
withdrawn, and the head so placed by means of external manipula- 
tions as to render prolapse impossible. 

Schmeisser recommends fastening the coil of the fimis to the base 
of a properly constructed caoutchouc bag, and then to replace it. 
The bag is then to be inflated, and in th^ way it is retained within 
the uterine cavity. 
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However rational it may apiiear to replace the prolapsed cord, yet' 
this must depend upon certain considerations. If the cord has not 
been at all compresBed, and the fcetal circulation ia quite undis- 
turbed, there is nothing to say against reposition ; for if the worst 
happens, that it cannot be replaced, nothing is lost by it. If, how- 
ever, the cord has been already compressed, even if reposition vt 
rapidly and successfully effected, as happens in the most faTorabls' 
cases, yet the life of the child may not be preserred j for the cord,., 
without again entirely prolapsing, may come to lie so as to be ex-i, 
posed to fresh pressure. Examination of the soimds of the f<etal 
heart by the stethoscope -will show, in such a case, that their fre- 
quency at first increases, but that after some time it gradually 
diminishes, thus fiimishing a sure sign that the child is in danger. 
In still other cases, even if the funis lies so that it can by no means 
l>e compressed, the heart's sounds remain irregular. At one tima 
they are estremely frequent, at another very slow, until they sud- 
denly cease. It seems in such cases as if the circulation, once dis< 
turbed, would not again return to its previous course, although the< 
cause of the interruption has ceased to exist. 

Beposition, however, by no means always succeeds so rapidly and 
successfully, la many cases it ia, as Boer says, " really a work of the 
Danaides," As often as we attempt to replace it, it comes down ; 
and if, after much trouble, one coil has been luckily replaced 
at one spot, another coil has already prolapsed at a second place. 
The more time we lose in fruitless attempt to replace the cord, tho 
greater becomes tho danger to the child. We have, therefore, con- 
sidered whether it would not be preferable, ia all sueh cases in which 
the child is already in danger, and the circumstances give 
sonable prospect of an easy operation, to neglect for the moment 
funis entirely, and immediately to turn and extract. Under not 
unfarorable circumstances, in almost less than a minute, the child 
can be brought into a position to inspire atmospheric air, and is thus 
freed from the dangers which threaten it from a prolonged stay in 
the uterus, and if asphyxia already exists the necessary treatment 
can immediately be instituted, If under such conditions version is 
immediately performed, without previous trials at reposition, tho 
child will not have more unfavorable chances than when repositioa 
succeeds, but far more favorable ones than when, after unsuccessful 
trials at reposition, version must be performed. 

If in prolapse of the funis the head is already in the true peb 
unless delivery is very rapidly terminated, the child dies from 
pression. In primipane, therefore, when the head is in the peb 
a pulsating loop of the funis will very rarely be felt. In plur' 
it more frequently happens that when the head is high wp the 
prolapses on the rupture of the membranes, and tlie head, at 
same time, dTo[>s down. Unless the head is immediately bom 
forceps must be applied in order to extract at once. Under s 
circumstances the head is sometimes bom so rapidly that there is 
need of applying the forceps. 

The treatment of prolapse of the funis in face presentation 
essentially the same. It is better, however, at once to turn rat* 
than to attempt reposition. 

The case is different, however, in breech presentations when 
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funis presents or has already prolapsed. For here everything favors 
prolapse, because the breech never fills the inlet so completely as 
the head. For the same reason the danger also is much less. The 
soft breech rarely exerts so much pressure upon the funis as to 
stop its circulation, and, if it has prolapsed at the side of the pro- 
montory, it is scarcely exposed to any pressure at all. Usually repo- 
sition is unnecessary, although it can often be successfully done, 
there being always room enough for it to come down again. But, 
because during the course of laboxir there may be possibly a greater 
pressure upon the funis, care must be taken so as to be able to 
terminate laboxir should danger arise. If the breech has not yet 
completely entered the true pelvis, it is urgently necessary to brmg 
down one or both feet. Not only is the circumference of the breech 
diminished by it, but it also i&ords a good hold for extraction. 
During the progress of the labour it is, of course, necessary to 
watch carefully tiie pulse of the child and to extract it as soon as 
the frequency diminishes. When the breech has completely entered 
the pelvis with the legs high up, extraction must be tried as soon as 
asphyxia of the child commences. All that can be done here is to 
extract with all possible rapidity in order to save the child. 

In pure footling presentations no further treatment is required, 
since the cord is not compressed. 

In transverse positions it occmrs much more frequently that the 
funis prolapses on the rupture of the membranes, but only in greatly 
neglected cases is it exposed to any dangerous pressure. If the os 
is still closed its dilatation is patiently awaited, and then podalic 
Tendon and extraction made. Cephalic version with simultaneous 
reposition may also succeed under favorable circumstances. But it 
is difficult, and a favorable issue so little probable, that, indeed, 
it will very seldom be performed. 

Another question remains to be decided, viz. is an operation 
indicated, when there is very slight, if any, pulsation in the funis. 
In the first case decidedly so ; in the second the¥e is no need of an 
operation if we are sure the pulsation has ceased for any length of 
time. For by rapid extraction we may save a child in a profound 
state of asphyxia, but in whom life is not yet quite extinct. The 
more immature a child is, the longer it can live in the uterus after 
the interruption of the placental circulation, but there is less pro- 
bability of its living after its birth. 



2. Lacerations of the Soft Pabtttbient Passages 

A. — Lacerations of the Uterus 

Solutions of continuity of the uterus are either incomplete, that 
is not penetrating through the whole thickness of the uterine 
parenchyma, or complete, that is, perforating into the abdominal 
cavity. The latter differ clinically, according to whether they are 
due to a sudden rupture, or to a gradual tearing through of the 
parenchyma of the uterus and of the peritoneum. 

The non-penetrating or incomplete lacerations of the uterus are 
almost always situated in the cervix, and those of slight extent arise in 
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the pLyaiological process o£ laliour. In eacli labcptir the ob uteri is torn 
at the aides and thia can be felt after delivery. Theae rents do not giye 
rise to special aymptoma, and can afterwards be detected with great 
difficulty if at all. Only in succeeding pregnancies when the portio 
vaginalis is greatly swollen and cedematous, the old cicatrices which 
are not exteaaible are distinctly perceptible, and they form one of 
the best dit^nostic signs between primiparee and pluriparte. It ia 
very rare, indeed, that these small longitudinal rents of the cervix 
acquire a patholf^ual significance. This only occurs in great 
rigidity of the cervix, most frequently in carcmomatous degene- 
ration, and in very violent pains. Transverse rents of the cervix 
are very rare when the tissue ia normal. In very exceptional 
caaes the anterior lip of the os uteri is so violently bruised between 
the head and the symphyaia that it is more or leas completely torn 
from the uterua. 

The ordinary rente in the cervix are not attended by any symp- 
toms after delivery, but the larger longitudinal or tranaverae 
lacerations cause severe disturbances. There is inflammatory fever ; 
the parts near the wound inflame and become infiltrated with the 
products of infiammation or with blood, the neighbouring connective 
tissue also participates in the inflammation, and the healing only 
slowly proceeds. If the lacerations extend almost to the peritoneum, 
perimetritis or even general peritonitis may be the consequence. 
During lahoiir they cause little disturbance. The hsemorrhage, also, 
ia uaually moderate, for the lacerated tissue is exposed to so great a 
pressure from the head pressing against it that the vessels are more 
or leaa completely closed. Sometimea, however, much blood ia 
effused into the tissue itself, forming a tumour which ia diHtinctly 
felt in the vaginal vault. On the whole, delivery is cfEected in the 
usual way, and only after birth the lacerations cauae profuse htemor- 
rhage, which ia very difficult to stop. The bleeding spot ia, in such 
cases, not easily detected, since uterus and vagina form an irregular 
cavity, with flabby Etnd sinuoua walla, over which the blood contdnu* 
ally pours. The treatment ia, therefore, usually limited to injec- 
tions of cold water and vin^^ar, and they mostly sufiice, because the 
hemorrhage is parenchymatous. 

Sudden perforating ruptures of the uterua perhaps never occur 
when the uterine tiaauo ia healthy. They require a predisposition 
of the tisauo and an exciting cause. In an otherwise normal uterus 
there may be some places which are feebly developed. Moat frequently 
anomalous development, interruption of the normal tissue by inter- 
stitial fibroids or cicatrices, separation of the muacular fibres by sub- 
mucous fibroids or by projecting small parta of the ftetus, or iuflam- 
matory softening of some portions of the parenchyma during preg- 
nancy, predisposes to ruptures. The exciting causeproceeds from 
considerable impedimenta to the progress of labour. They are chiefly 
narrowness of the pelvis, hydrocephalus of the fcetus, tranaveroe 
positions, and a sudden and great increase of the contents of the 
uterua, as by introducing the hand in turning ; it thus becomes intel- 
ligible why, in breech positions, the uterus seldom ruptures. A. per- 
forating rupture is easily produced by such an exciting cause when 
the predisposition already exists in the tissuea. It is not improbable 
that a rupture may also proceed from a small spot in the aterine 
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wall, whicli had been injured bj the pressure between the head and 
the pelvis, and that from this circumscribed lesion the lacerations 
start under the influence of a strong pain. 

Usuallj the rent is so large that the child passes through it 
into the abdominal cavitj. In the dead bodj it appears very small 
on account of the contraction of the muscular tissue. The rent is, 
as a rule, in the neighbourhood of the cervix, and then frequently 
has either a transverse or, at least, an oblique direction. 

The symptoms of perforating rupture of the uterus are gene- 
rally very characteristic. At the height of the uterine contraction 
the woman experiences a severe piercing pain, and at the same time 
feels a sudden turning of the child. She feels an oppression at the 
chest, a darkness comes over her eyes, a cold perspiration breaks out, 
her limbs tremble, the pulse becomes very smaU and frequent, and 
all the symptoms of an internal heemorrhage set in. Uterine action 
suddenly ceases, the presenting part completely recedes or is, at least, 
more movable, and blood flows from the genitals. Almost aJwavs 
the child is pEurtially or entirely expelled &om the uterus into the 
abdominal cavity, the uterus then firmly contracts. For that reason 
the hsemorrhage is sometimes not very considerable, and the patient 
may sometimes recover from the first shock (especially if she has 
be^ delivered in the mean time). 

In other cases, most of these symptoms may be absent. The 
rupture has taken place with scarcely any symptoms, and the cessa- 
tion of the uterine action is almost the sole apparent sign. It is 
remarkable indeed to see how little sudden disturbance such a grave 
lesion sometimes produces. The pulse, however, in these cases 
always becomes frequent and small, and the subjective symptoms 
are, at least, never entirely absent. 

From the clinical aspect above given a diagnosis can easily be 
made, but if the symptoms are as just described it will be somewhat 
difficult to interpret them correctly. A sudden cessation of the 
uterine action, when the pains have been very strong should always 
greatly excite the suspicion of the accoucheur. 

If the presenting part until then immovable at the brim has re- 
ceded from it and blood escapes from the vagina, the diagnosis is 
certain, 'the two latter signs, however, may be absent when the 
head is impacted in the brim. In such a case the diagnosis is made 
certain by palpation. The foetal parts are now much more distinctly 
felt than before beneath the abdominal walls, and near them a large 
hard ball — the contracted uterus. The general condition also gives 
very important indications, for there is rarely an entire absence of 
anxiety, nausea and attacks of syncope. Whilst the temperature is 
of no diagnostic value in this case, the state of the pulse is of great 
importance. The pulse which shortly before had been full and not 
very frequent has now become small, threadlike, and very frequent, 
and indicates a grave lesion. 

Almost all cases of perforating rupture of the uterus are fatal to 
the child, for, imless it be very rapidly extracted, the placenta is 
detached by the contractions of the uterus. The mother may rapidly 
bleed to death, but usually dies from consecutive peritonitis in child- 
bed. When the child remains within the peritoneal sac, a favorable 
issue is«extremely rare, yet it is possible that the case may terminate 
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in all the various ways of eitra-uterine pregnancy. If tlie child be 
extracted, the rent may heal up. 

It is unfortunately estremely rare that precautionary meaBiires 
can be taken. Usually the prediapoBiiig conditions are unknown, 
and the exciting causes cannot or dare not be removed. Thus in 
contracted pelvis very strong pains are required to overcome the 
obstacle, or the sole possibility of delivery may depend upon the 
introduction of the hand into the greatly contracted uterus. Rup- 
ture is never preceded by any definite symptoms, and therefote its 
occurrence can only very exceptionally be prevented. Occasionally 
some places in the uterme wall feel remarkably thin, and during a, 
pain are distended into a bladder by the liquor amnii. In such a 
case it is decidedly most urgently necessary to abbreviate labour, 
although after its happy termination no one can say with cvrtainty 
that a rupture of the uterus has been prevented. 

When rupture has taken place immediate deUvery is most 
urgently indicated, Dehvery jier viat naluraks almost aiwaya 
succeeds when the child is partly or wholly within the uterus. The 
forceps need only be applied in those rare cases where the head is 
quite impacted. Otherwise turning is performed by one or both 
feet and the child extracted. When the child has passed into the 
abdominal cavity, delivery per viae Tialurales may then become im- 
possible, since the rent has been too much narrowed by tbe con- 
tractions of the uterus. As a rule a rent through the thinned 
tissue of the cervix (and still more so in perforating ruptures of the 
vagina) remains wide enough, though the rest of the uterus be 
firmly contracted, to allow of delivery yer vim natural^, and this, if 
practicable, is the most favorable way, only there is the danger that 
coils of intestine may be drawn into the uterus. If the child ia 
alive, and cannot he delivered in the natunil way, the Co^sarean 
section is then the sole operation by which it can be extracted. 
When the child is dead, seeing that mere waiting gives decidedly 
unfavorable results, it is also advisable to extract the child by the 
Gffisarean section, and to close again the abdominal cavity after 
having carefully removed all clots, &c. Frequently the placenta is 
detached ; its removal becomes necessary, for the hiemorrhage only 
ceases with the contraction of the uterus. Coils of intes'tino which 
may have passed through the rent into the uterus are to be carefully 
replaced. 

The treatment becomes exceedingly difficult when, after removal 
of the placenta, the uterus does not contract, but remains flaccid, 
and the haemorrhage continues. Attempts may then be made to 
produce contractions by introducing one hand mto the uterus, and 
after removal of tbe coagula to rub it externally with the other 
hand. If this also fails in arresting the haemorrhage, small pieces 
of ice are placed in the uterus, or cold water is carefully injected. 
The patient is placed on the side opposite to the rent, lest blood or 
injected water enter the abdominal cavity. Plugging would only 
impede the outflow of the blood, and is therefore not to be employed. 
The consecutive peritonitis is to be treated, as in traumatic cases, 
with cold and opium, and not with laxatives, as otherwise is done in 
the lying-in state. 

Perforation of the uterus into the abdominal cavity abo occurs from 
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gradual friction of its tissue and of the peritoneum at a circumscribed 
spot. This occurs ahnost exclusively in a contracted pelvis, when 
the same spot of the uterus has for a long time been exposed to 
great pressure between the head and the pelvis. When the bones 
are smooth their pressure will not easily produce the perforation. 
It is almost always pointed or sharp projecting portions which 
exert that pernicious pressure. The promontory very frequently 
presents such a sharp ndge ; in other cases rough places exist on the 
anterior wall of the pelvis. But because even the sharpest ridges 
are covered by soft parts it requires the persistent counter-pressure 
of an equally veiy hard body to cause " usure" of the uterus. The 
foetal head pressed by the contractions of the uterus against such a 
spot can only then produce it by the compression it exerts when 
ihe pressure lasts a veiy long time and the pelvis is very narrow. 
A fiur gre&ter pressure is exerted upon the dangerous spot by the 
application of the forceps or of the cephalotribe. Those instru- 
ments exert their noxious influence in two ways. Either they are 
so situated that one of their hard unyielding edges crushes the 
uterine substance by direct pressure against the bony pelvis, or they 
abolish the compressibility of the head, for whilst they compress the 
head in about the direction of the transverse diameter of the pelvis 
they prevent its enlargement in that direction in which alone the 
head can yield when Uie conjugate is contracted. They thus con- 
vert the head into a hard imyielding object, which is capable of 
exerting most dangerous pressure. 11 long-continued and powerful 
traction is necessary the soft parts situated between both prominent 
hard spots are crushed. First and most of all the uterme paren- 
chvma suffers so that sometimes it alone is found to be bruised and 
softened; but by long-continued pressure the peritoneum also is 
bruised, and then a funnel-shaped opening is seen, the wider end of 
which looks into the uterine cavity, and the tip is formed by a small 
hole in the peritoneum. Complete perforation, that is, a free com- 
munication between the uterus and the abdominal cavity, frequently 
takes place during the puerperal state when the scab covering the 
braise is detached. 

The symptoms of this kind of perforation are completely different 
from those above described. The characteristic signs of rupture or 
perforation are absent. There are also the symptoms peculiar to 
protracted and exhausting labours in general, and especially disturb- 
ances of the general state, and even they are not regularly present. 
The state of the pulse is again of the greatest importance. A 
thready, very frequent pulse indicates a grave injury to the perito- 
neum. Hecxer and Jolly have also observed in such cases an elastic 
blood tumour in the connective tissue between the bladder and the 
uterus and vagina. It is said to project through the anterior 
wall of the vagina, and may easily be distinguished from a cysto- 
oele by the application of the catheter. Such a tumour, however, 
mav arise also independently of a perforation of the peritoneum, 
and although its consequence is very grave, it is not absolutely 
fatal. The small perforation of the peritoneum, which is regu- 
larly followed by death, cannot with certainty be recognised dunng 
life. 

There may also be a usure at the anterior part of the uterus so 



SPECIAL PATHOLOGy OP PABTOEITION 

ttat perforation does not take place into the peritoneal sac but into 
tie bladder, forming a ve si co -uterine fiatula. 

Deatt from peritonitiB is always the termination in the first men- 
tioned case, because the edges of the wound bruised to such an 
extent do not heal. Sometimes the patients apparently recover after 
delivery if the hieniorrhage is only inconsiderable, but the conaecutive 
purulent peritonitis causes death. 

Whilst speaking of the contracted pelvis we have already indicated 
the prophylactic measures to be taken. As perfoiation nerer occurs 
suddenly but always gradually through protracted pressure, the chief 
indication is to shorten that pressure. Great care must be taken not 
to convert the favorable chances which tbo compressible njid rela- 
tively soft head offers into the contrary, through the blades ol the 
forceps or of the cephBlotril>e, Version and perforation are here 
innocent operations, whilst the use of the forceps and the cephalo- 
tribe may prove fatal. 



B. — Laceration of the Vagina 

Lacerations of the va^^ina are of varying significance, according to 
their depth, position, and extent. 

The upper portion of the vagina may be the seat of sudden perfo- 
rations into the abdominal cavity, and they are closely allied to the 
perforating ruptures of the uterus. They chiefly occiir when, afWr 
complete dilatation of the os, the vagina is greatly overstretched by 
powerful pains, the head not being able to enter tne pelvis. In such 
cases the vagina almost always tears transversely ; sometimes it is 
completely torn from the uterus. The symptoms, prognosis, and 
treatment of these ruptures are just the same as those of perforating 
ruptores of the uterus, especially of those seated in the cervix. 

The same causes which gradually produce the boring through the 
uterus may also give rise to loss of substance of the vagina. Usually 
the gangrene commences during labour, and the mortified tissue ia 
thrown off only in the puerperal state. If , as is usually the case, this 
place is situated in the anterior wall of the vagina, a vesico-vaginal 
fistula easily forms. 

In the »ipper portion of the vagina longitudinal rents occur 
together with those in the cervix uteri, and pass more or less deeply 
through the mucous membrane. The symptoms are perfectly like 
those of lacerations through the middle portion of the vagina. 

These rents are always longitudinal, situated on the right or left 
side, and produced by the great distension which the vagina suffers 
from the head. They most frequently occur in primiparje, and very 
easily when the narrow vagina is distended not by the head alone, 
but by the head and the forceps. Now, as a rule, the bUdea of the 
forceps do not lie quite flat upon the head, but project with one 
edge. If the vagina is predisposed to rupture this will always take 
place where the edge of the blade presses gainst the mucooa 
membrane. 

These rente are almost always several centimetres long, and 
usually only extend through the mucous membrane. Sometimes they 
extend deeper into the submucous connective tissue. 
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The smaller rents give rise to no symptoms except a slight febrile 
disturbance, and thej are discovered onlj on yerj close examination. 
Thejr heal by supjpuration, the products of which are lost in the lochia. 
But if the lacerations extend deeply into the connective tissue they 
may give rise to very high fever and be followed by extensive infil- 
trations. These lacerations are not painful in themselves, but if 
the finger during an examination happens to touch them an insup- 
portable pain is produced. Usually they heal by granulation with- 
out injurious consequences, and the product of exudation into the 
subjacent connective tissue is reabsorbed. Narrowing of the vagina 
may at times be the consequence. Treatment is unnecessary ; only 
much attention should be paid to cleanliness, and the stagnation of 
pus should be prevented. 

It is very rare that these lacerations of the vagina give rise to 
profuse heemorrhage. The bleeding spot can scarcely be detected 
mimediately after delivery. The speculum only shows a wide cavity 
continually overflowed by blood. Treatment is, as a rule, limited 
to injections of cold water or to the placing of pieces of ice in the 
vagina. If these means do not control the bleeding, and the blood 
is supposed to come from the middle portion of the vagina, the 
bleeding spot may be compressed by a statable tampon. 



c. — Lacerations of the Vulva 

The vulva may be the seat of numerous lacerations, which, of 
themselves, are of no consequence. 

The ostium vaginse is so narrow that it can rarely be stretched by 
the head without causing some laceration. SmaU rents, BCBetrating 
only the thickness of the mucous membrane, are, as a rule, found in 
pruniparsB and very frequently also in pluriparse. Independently of 
rupture of the perin»um they are very frequently met with in 
pnmiparee behind the intact frenulum, consistmg of rents through 
the mucous membrane of the fossa navicularis. In individual cases 
large shreds of mucous membrane are quite torn off and are loosely 
hanging. Smaller rents are almost constantly foimd in the labia 
minora and at the sides of the urethra. In pluriparse one fre- 
quently sees nothing else but radiating rents in the mucous 
membrane. 

Lacerations of the mucous membrane between the clitoris and the 
urethra are of greater importance. Even a very superficial tear in 
the vascular cavernous tissue may be followed by great loss of 
blood. Sometimes several arteries spout, at others the blood 
comes or wells up as from a compressed sponge. These heemorrhages 
are important because they cause great daiiger, and are doubtless 
often mistaken for flooding from a contracted uteriis. They are 
only recognised, and then very easily, by an accurate local ex- 
> animation. The arteries cannot easily be ligatured in the brittle 
tissue, since the ligatures will not hold. A not too profuse bleeding 
is sometimes arrested by a stream of cold water. If this fails, it is 
best to dip a piece of lint into a solution of perchloride of iron and 
to press it against the bleeding spot and then bring the thighs 
closely together. This styptic leaves a healthy looking wound, 
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with good gramilatjons. For Bome cases acupreaaure or sutoreB 
may be necesaary. 

The frenulum aud the perinteum are far more liable to be 
lacerated. 

Slight laccrationa of the frenulum are very frequent, espcwiallj^ in 
primipane. As the result of accurate examinationa of the genital 
fissure, the frenulum is preserved in 39 per cent, of primipane and 
torn in 61 per cent. ; in pluripane the frenulum is not torn in 70 
j>er cent. In primiparK also the lacerations of the perinieum are more 
eitensive, Wliiist in pluripaxte we found only 9 per cent, of actual 
lacerations, in primipawe there were 341 per cent, 

The lacerations are produced by the great dia(«nsion to which the 
ostium vaginge is subject from the ]>assageof the head, and occasionally 
also from that of the shoulders. The narrower the genital fissure, nud 
the larger the head and the more rapid its passage, the more easily, 
e(Fiarie paribtu, the periuEeum ruptures. Veiy much, of course, 
depends upon the condition of the tissues composing the perinteum, 
and Hecker correctly observes that sometimes a, perinteum is met 
with that tears like tinder. The posture of the woman has a srreat 
deal to do with it. In the dorsal posture laccnitious easily occur, 
because the espelling forces and the whole weight of the child press 
u]M>n the perinteum, and the bead is forced in the sta^ of expul- 
sion tA ascend, contrary to the effect of its own weight. These 
unfavornble circumstances do not eiist in the lateral posture, but, for 
the reasons already stated, a kneeling or sitting posture is the most 
favorable for the passage of the child through the genital fissnre. 
The frenulum is rarely found torn in women who have been sur- 
prised by labour or who have secretly given birth to a child in a 
(Touching posture (we have examined eight such cases, all of them 
primiparte, and have not found a. single rent) . For the some reasons 
a very slight pelvic inclination, especially if this is still more lessened 
by a pillow placed under the nates, favours rupture of the perinceum, 
while this rarely occurs in very considerable pelvic incliimtion. A 
too narrow pubic arch also may greatly press the head against the 
perinteum and rupture it. 

In many cases the frenulum only, which is stretched during 
labour, is torn ; in others the rent extends to the sphincter ani, and 
in very rare cases also through it into the rectum. Sometimes the 
akin only is superficially torn, more frequently the rent is deeper. 
With a very high perinffium and very slight pelvic inclination the 
head is so pressed against the perineum that the skin in the middle 
of it begins to burst, Eind the frenulum is only torn later on in the 
cotirse of the labour. It even happens that this remains intact, 
whilst the middle of the periuKum ruptures. In very rare case* the 
whole child even may pass through an enormous perinffio -vaginal 
fiatula, rectum and frenulum remaining intact (central rupture), 

Lacerations of the perinffium very rarely cause profuse hieraorrhage, 
and a spoutmg artery is very seldom seen. In childbed even very 
large lacerations do not, as a rule, give rise to any other symptoms 
than a burning pain in the wound and fever. When the sphincter, 
too, is lacerated, there may be involuntary passage of intestinal 
gases, and even fajces. 

The diagnosis of these lacerations requires a very careful examina- 
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tion, eyen by inspection if necessarj. This must on no account be 
omitted, for neglected laceration of the perinseum maj be followed 
by tedious, and even yeij sad consequences, such as prolapse of the 
posterior wall of the vagina and the uterus, recto-vaginal fistula, and 
lasting incontinence of faeces, &c. 

Prophylactic treatment is of the greatest importance with regard to 
laceration of the perinseum. If the perinseum is lacerated, the wound 
cannot be left alone. As a rule, it does not heal by first intention, 
but gradually cicatrizes by suppuration, and at least causes an en- 
largement of the vulva. The wound is, therefore, to be closed by 
sutures. 

According to the length and depth of the wound, usually one to six 
sutures are required, more or less superficially. The legs of the 
woman are then tied together with a towel, and the sutures removed 
in from four to seven days. If removed earlier the still tender cicatrix 
breaks down on active movement. No inconvenience arises from 
allowing the sutures to remain so long, and even if the little holes 
suppurate at first they easily close after the removal of the sutures. In 
the great majority of instances there is union by the first intention 
if the woman is a little cautious and the sutures are carefully placed. 
The after-treatment does not require emptying of the bladder by 
means of the catheter or injections into the vagina. When the 
wounds are larger, reaching to the rectum, the sutures must be very 
skilfully placed, sometimes through the vagina, the perinaeum, and 
the rectum. 



3. KSMOBBHAOE DUBING LaBOUB 

A. — Hcemorrhage before the Expulsion of the Child 

There is an essential difference between haemorrhages occumng 
before the expulsion of the child and those met with in the period 
of the afterbirth. 

As regards the former, it has already been said that they may be 
produced by lacerations of the uterus, the vagina, or the vulva. With 
the exception of these and other slight haemorrhages due to the separa- 
tion of the decidua when the lower uterine segment is drawn back over 
the oviun, almost all haemorrhage before the expulsion of the child 
is due to partial or entire premature separation of the placenta. 
This is most frequently the case when the placenta has an anomaloas 
seat, constituting what is called placenta praevia. Here partial pre- 
mature separation is the rule ; this only exceptionally occurs when 
the placenta is normally situated. 

1. In Normal seat of the placenta. — Haemorrhage in consequence 
of the separation of the placenta whilst in its normal seat at times 
occurs towards the end of pregnancy ; this secondarily arouses the 
uterine action, but at other times it only begins with the commence- 
ment of labour. 

The causes which have already been stated to produce on the 
part of the mother haemorrhage during pregnancy are here also 
active in producing haemorrhage before the membranes are 
ruptured. 
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The blood may escape eTteraoIly or it may remaia within tlie 
uterua. The latter occurs when the placenta remains a.ttacheil 
throughout ita whole circumference, and the blood is then effused 
into the detached central part ; or the presenting part may be sur- 
rounded ao closely by the lower uterine segment that tho escape of the 
blood from the uterus is thereby prevented ; also when the bleeding 
is not very considerable, and takes place near the fundus. As a 
rule, a bloody serous fluid escapes by drops when, after rupture of 
the placenta or of the memhranea, the blood has entered the cavity 
of the ovum. 

These internal Lsemorrhagea, if at all considerable, give rise to 
very alarming symptoms. The signs of acute anmniia suddenly 
appear, the patient is collapsed, and severe pains are felt in the ab- 
domen. The uterus rapidly increases in size, so much so that women 
at an earlier period of gestation may appear to be at term, or to 
be pregnant with twins ; the distension tuay even cause intense 
dyspncea. There are either no labour-pains whatever or oidy very 
weak onea. We know from experience tnat a diagnosis of this con- 
dition is not easily made, yet tbe symptoms arc so evident that one 
can only think of an internal hsunorrhage ; in doubtful cases the 
diagnosis, at least, may be arrived at by the method of exclusion. 
The diagnosis is facilitated if, as occasionallv happens, an external 
hamorrhage is connected with it, or if a bloody serum escapes. 
The sudden alt«ration in the general state and the signs of intenul 
htemorrhage may lead one to think of rupture of the uterus. But 
in rupture the uterus is felt either diminished in size, or, at least, 
not enlarged, and the presenting part recedes unless it be very 
tightly fcted in the pelvis. 

The prognosis for the child is very bad, because, as a rule, tt dies 
unless delivery be very rapidly accomplished by nature or by art. 
For the mother also toe prognosis is unfavorable, and much more 
so than in placenta pnevia. 

As the hiemorrhago ilaelf cannot be stopped, treatment must 
be directed to emptying the uterus as quickly as possible of its con- 
tents, in order to close the bleeding spot by the contraction o£ the 
uterus. When the os uteri is sufficiently dilated the woman is to be 
immediately delivered by means of the forceps if the head has de- 
Eicended, and if not, by turning and extraction. If the oa is not as 
yet sufficiently dilated free incisions are to be made into it. If 
labour has so little advanced that an inunediate delivery appears 
inadvisable ergot is to be given internally, and attempts are to be 
made by strong friction to mate the uterus contract. If that is of 
no avail and the bleeding persists, and the patient is still collapsed, 
the membranes must be ruptured. By this the volume of the uterus 
is diminished, and if after the rupture of the membranes tbe uterus 
is energetically rubbed externally it will then duly contract and cause 
the bleeding to stop. Of course, there is the risk that the emptied 
uterus, if it remams flaccid, will only afford room for a larger 
quantity of blood. 

There are other cases, where the blood escapes externally, whilst 
tbe ovum remains intact. The diagnosis then offers no difficulties, 
the prognosis is more favorable, and the treatment more simple. 

Since the uterus is only very exceptionally capable of any great 
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distension before a partial emptying of its contents, it is in general an 
almost absolute certainty that before the rupture of the membranes 
the hemorrhage can be stopped by means of a tampon placed in the 
▼agina. And this may be done with the greater imconcem when 
by friction of the abdomen a flaccidity of uie uterus has been pre- 
vented. If, imexpectedly, the external haemorrhage has been con- 
verted into an internal one, the same treatment is to be followed as 
stated above. If the os is sufficiently dilated it will be in the 
interest of the child to deliver immediately. Haemorrhage occur- 
ring when the uterus is partially emptied of its contents has an 
essentially different clinical aspect. The placenta is then partially 
or entirely separated by the contractions of the uterus far more fre- 
quently than by the otner causes above oientioned. We know that, 
physiologically, after the birth of the child, the placenta is separated 
Dy the contractions of the uterus. The same taJces place very easily 
when the volume of the uterus is greatly diminished before the 
child is entirely delivered, and especially when very much liquor 
amnii was present, or the whole quantity has flowed off suddenly, 
or in twin cases after the birth of the first child. For the same 
reasons there is danger to the child in pelvic positions when the 
birth of the aftercoming head is retarded. 

Under such conditions it is very rare that the hsemorrhage is 
internal, unless the lower uterine segment very tightly grasps the 
head. But even then the blood is during a pain forced out in jerks 
past the head, or at least a thick stream flows out when attempts 
are made to push the head somewhat backwards. Most frequently 
the bleeding is external, and then, certainly, there can be no difficulty 
in diagnosis. 

By these hsemorrhages the life of the child is always much 
exposed, because usually a large part of the placenta is already 
separated, or the separation gradually increases. The prog- 
nosis for the mother essentially depends upon the efficacy of the 
treatment. Since after the partial emptying of its contents the 
uterus can easily again be d^tended to its previous volume, great 
caution is required in the use of the tampon after the rupture of 
the membranes, lest the external hsemorrhage be converted into 
an internal one. The tampon may, however, be employed when 
immediate delivery is impracticable. The re-distension of the 
uterus must be prevented by friction of the fundus and by the 
internal use of ergot of rye. If there is a possibility of an imme- 
diate delivery, the os being either sufficiently dilated or able to be 
artificially dilated in a way not too dangerous to the mother, the 
child is to be extracted. It is urgently necessary, even if the 
hsemorrhage is not very considerable, in the interest of the child ; 
and if the hsemorrhage is profuse in the interest of both mother 
and child. 

2. Placenta jprcevia. — Hsemorrhages far more frequently ojcur 
during labour when the placenta has an anomalous position on 
or above the internal os — placenta prsevia — than when it has its 
usual seat. 

This important and dangerous anomaly arises when the ovum is 
imbedded close to the internal os, so that the decidua serotina is 
developed there, and later also the placenta. When the ovum is 
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inserted so close to the os that in the course of He growth the villi 
of the fcetal chorion entirely extend over the os, and the finger, 
easily paaaing through the cervii, can only fed within the internal 
OB placental tissue, and nowhere membranes, it is called placenta 
prtfvia ceiUTolw ; whilst if the placenta is felt on one side uf the 
OB it is caMe^ placenta pravia lateralis. The causes of the anoma- 
louB iuaertion of the ovum are, at any rate, too great width of the 
uterine cavity and abnormal smoothuess of its mucous membrane. 
It is, a priori, evident that they muat facilitate the descent of the , 
ovum towards the internal os, and that it really is the case is shown 
by the circumstance that placenta pnevia most frequently occurs in 
multipara, in whom the uterine cavity is wide, and after a pre- 
vious leucorrhcea, during which the mucous membrane has become 
smoother. 

If the placenta is situated centrally the vascular connexion, even 
over the closed oa, is so loose that not seldom abortion sets in 
within the first few months. As soon as the internal os is somewhat 
dilated — that is, in the last months of pregnancy — hemorrhages occur 
almost regularly. Hiemorrhagea are far more rare at an early 
period of pregnancy when only a portion of the plaoenta extends to 
the internal os, 

In the former case haamorrhage usually occurs in one of the latter 
months, suddenly and unexpecteiUy, and without any known acute 
cause. It may be very profuse and cause syncope and even pulse- 
lessness ; in other cases it soon stops spontaneously, and the patient 
again attends to her duties, until a fresh hiemorrhage brings 
fresh and usuaUy increased danger. Sometimes the bleeding does 
not entirely stop, and a slight yet continuous flow of blood leads to 
a high degree of antemia. Most commonly after hsmorrbage, if 
it is at all profuse, pregnancy is prematurelv interrupted. As a 
rule, in the coses where the placenta has a lateral insertion, the 
hemorrhage first commences when the paina begin ; this only ' 
rarely occurs when the placenta is placed centrally. 

The effused blood is derived from the vascular system of the 
mother, because at each separation of the placenta the large lacunis 
muat be opened up, in which the maternal blood circulates between 
the villi of the chorion. The fcetuB itself only very rarely loses any 
considerable quantity of blood, for although the villi of the chorion 
may be torn, especially by an incautious examination with the finger, 
yet the fcetal vessels contained in the villi are so small that they 
cannot be the source of profuse heemorrbage. 

When the cervix is pervious for the finger the diagnosis is easily 
made, because the uterine surface of the placenta has a characteristic 
feel, which cannot easily be mistaken. There is sometimes htemor- 
rhage from a laterally situated placenta when it does not extend into 
the OS. Then the thickened membranes are at first only felt, but 
wh^ the finger is passed higher up it comes to the margin of the 
placenta, which is situated laterally. In profuse htemorrhage, with 
the cervix firmly closed, placenta pnevia niust be thought of, and in 
the mean time, until by the dilatation of the cervix the diagnosis is 
rendered certain, such a treatment is to be followed as if it actually 
were present. Great swelling and thickening of the lower uterine 
segment increases the suspicion, but does not suffice for a sure 
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diftgnosis. The prognosis essentiallj depends upon the waj in which 
the tieatment is conducted. Bj suitable treatment, in the great 
nujjority of instances, the life of the mother is, at any rate, pre- 
seryedy whilst, oertainlj, many children perish. 

The danger to the mother ues in the loss of blood ; the danger to 
the child in suffocation, which follows when the portion of the pla- 
centa not yet separated, but still continuing its function, does not 
suffice for the respiration of the child. This insufficiency occurs 
more easily when the separation takes place suddenly. It is certainly 
rery nxe that the child bleeds to death from the torn yessels of the 
chorion. The dangers are, of course, far greater to mother and 
child when the placenta is central than when one cotyledon only 
projects into the os. 

When the hfiemorrhage occurs during pregnancy, and the quantity 
lost is inconsiderable, the woman must remain quiet in the dorsal 
posture, and must not be exposed to injurious mfluences. If the 
quantity of blood lost is more considerable the tampon is applied to 
we Ti^gina, either by means of the colpeurynter or, what is more 
gore, by pieces of Imt, as already described. This treatment is 
continued or repeated until the bleeding stops. Very frequently 
uterine action is aroused by it. 

During labour also, when the cervix is not yet dilated and 
the 08 not at all or only slightly open, the correct treatment is the 
application of the tampon to the vagina. But if the pains increase, 
and the os is so much dilated that two fingers can pass through it, 
attempts may be made in lateral insertion of the placenta to turn 
by one foot, as Braxton Hicks recommends. If this succeeds, all the 
indications are satisfied. The lower extremity within the cervix acts 
. as a tampon from above upon the bleeding spot, and the more the os 
dilates the thicker the tampon becomes when the foot is drawn upon. 
The dilatation may even be hastened by drawing upon the foot, and 
delivery terminated in the shortest possible time without any more 
loss of blood. 

In central placenta preevia one cotyledon is to be separated from 
the side of the os, and after the central has artificially been converted 
into a lateral the treatment is the same as just stated. Of course 
the placenta is separated at that side where the smallest cotyledon 
is situated, and if that cannot be made out it is separated at that 
side where the external examination shows the feet are placed, in 
order to facilitate version. 

The treatment, therefore, of placenta praevia, when podalic version 
succeeds, is veir simple, viz. — 1. A tampon to the vagina until the 
cervix is so dilated that the foot can pass through it. 2. One foot 
is brought down by the combined manipulation, and gradually the 
foot is more strongly drawn upon. 

If version does not succeed at this stage, and the foetxis is in the 
longitudinal position and the pelvis normal, the membranes are to 
be ruptured. This is done that the presenting part may be 
pressed by the pains against the os, thus acting as a tampon. If 
the pains are at all strong the hsemorrhage stops and delivery is 
terminated by the natural forces. We would not, however, recom- 
mend the rupture of the membranes at so earl^ a period, because 
it is not absolutely certain that the bleeding is stopped by those 



i 



812 



SPECIAL PATHOLOGT OF PABTUBITION 



mGone ; and if it does not succeed, a, tampon muat be applied, which 
after rupture of the membranes may give rise to an internal 
htemorrhage. We doubt whether this fear is as little justified 
as Kuha supposes from his and C. Eraun's eiperience. 

It is thoreiore adrisable to continue with the tampon without 
rupturing the membranes until the presenting head be firmlj 
pressed against the lower uterine segment, thus stopping the he- 
morrhage, or until the os is so far dilated as to admit the band for 
turning and extraction. The loner uterine segment being generally 
soft and yielding in placenta prsevia, this often succeeds rery early. 
The accouckem.e'il force, that is, the artificial dilatation of the impro- 
pared os by incisions (which in placenta previa may easily give rise 
to dangerous hemorrhage), or by other forcible numipulations, is 
always to be avoided. Instead of the usual tampon, Barnes's 
fiddle-shaped india-rubber bags, the smaller middle part of which is 
to lie within the cervix, may be used for its dilatation. Barnes and 
Elliot have obtained good results from their use. 

It is always best for the mother, and especially for the child, to 
turn as soon as it is practicable, and only to omit doing so when the 
head is so forcibly pressed against the lower uterine segment as to 
stop the bleeding. When the os is sufficiently dilated, so that 
the head can enter it, it may bo extracted, if necessary, by means of 
the forceps. 

When the child is not in danger, or is clearly dead, it is in the 
interest of the mother that extraction, in whatever way it is carried 
out, be performed as slowly as possible. It is known that a rapid 
delivery, in the case of Tery great anicniia, may cause the sudden 
death of the mother (doubtless from acute cerebral antemia) . But if 
the life of the child is in danger it will then be necessary to extract 
it as rapidly as possible. 

If the child is demonstrably dead Bjidford's and Simpson's 
plan deserves to be recommended. The placenta is to be entirely 
separated and to be delivered before the child, for it is known that 
after entire separation of the placenta the hiemorrhage almost 
always stops. 

Immediately after the birth of the child attempts are to be 
made, as usual, to remove the afterbirth by gentle pressure 
externally. 

If the woman is very much exhausted immediately after delivery 
wine must be liberally given. Syncope is host avoided by 
placing the head low. In extreme cases transfusion may become 
necessary. 

S, HiBinnTThage from the vessels of the tinAUtcal cord. — The vela- 
meatous insertion of the umbilical cord may also give rise to a 
peculiar kind of hemorrhage during parturition ; for if the cord is 
BO inserted that its vessels run in tlu,t portion of the menibnines 
which are situated vrithin the os, the vessels may then be torn on the 
rupture of the membranes. The child often bleeds to death in con- 
sequence of this ; but even when, after the rupture of the membranes, 
the presenting head firmly compresses the vessels, the child dies, 
nevertheless, of asphyxia, onaccountof the impediment totheexchange 
of gases. On exiimining the bodies of children who have thus died 
we find the signs both of anemia and of suffocation. 
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This anomaly is recognised by a pulsating vessel of the size of a 
raren's quill, which is felt in the somewhat thickened membranes. 
The rupture of the membranes is then to be delayed as long as 
possible by the introduction of a moderately filled india-rubber bag ; 
for if the membranes rupture whilst delivery is still impossible the 
child is lost if a vessel is torn ; but if the os is sufficiently dilated 
when the membranes are ruptured the life of the child can be saved 
bj immediate extraction. 

B. — Hasmorrhage in the Afterbirth Period 

Insufficient contraction of the uterus is by far the most frequent 
cause of hsemorrhage after delivery. Such atony of the uterus is 
especiallv observed after a rapid emptying of its cavity, whether 
artificially or naturally produced, also after a previous and very con- 
siderable distension. It therefore occurs after very rapid deliveries, 
too early turning and extraction, in hydramnios, and twins. The 
lusmorrhage is sometimes also due to general debility and too feeble 
development of the uterine muscles (either congenital or depending 
apon previous veiy difficult labours) . In still other cases this atony is 
always met with in the labours of the same woman, without there 
being any plausible reason for it. Partial adhesions of the placenta 
to the uterine wall, which, however, are rarely caused by real con- 
nective-tissue bands, may also give rise to profuse hsemorrhage, be- 
cause the separated places in the vicinity of the adhesions can only 
imperfectly contract. 

The natural consequence of the defective or insufficient contraction 
of the uterus is that the placental vessels remain open. The blood 
flows from them, and the quantity is so great that the woman dies 
in a veiy short time. These haemorrhages can very easily be recog- 
nised, even when the internal os is occluded by great anteflexion or 
by the placenta or by larger coagula, so that only a little blood 
eoeapes externally ; for the uterus is so flabby that by palpation it 
is either not felt at all or only as a soft, flaccid body, whereas, 
normally it ought to be felt as a hard ball. 

Very simple treatment almost always suffices. The flabby uterus 
is energetically rubbed with the hand. After slight friction it is 
distinctly felt to be harder ; by continued friction, and, at the same 
time, by grasping it with the whole hand, it is brought to such a 
degree of contraction that the hsBmorrhage is arrested. If from the 
reasons above mentioned the hemorrhage was chiefly internal, large 
coagula, very frequently together with the placenta, are at first ex- 
pelled by compression of the uterus, followed by a great rush of 
liquid blood, and then the bleeding ceases. There is, therefore, no 
need to be uneasy if, in consequence of the compression, the flow of 
blood at first appears to be greater, since the escaping blood formed 
the contents of the flabby uterine cavity, and was already lost to the 
system. 

Although we almost always succeed in making the uterus contract 
in the way just described, so that the bleeding ceases, nevertheless as 
long as Uie placenta is not yet expelled the uterus is continually 
liable to again become flaccid, and to bleed during this flaccidity. It 
will, therefore, be necessary to practise Credo's manipulation until 
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the afterbirth lias been Bqueezed out. This aJwavB Hucceeda, eiccpt 
in the very raro cases vrhea there are firm adhesions between the 
placenta and the internal walls. It is equally rare also, before the 
eipolsion ot the placenta, for the uterus not to contract by fric- 
tion, and the hojmorrhage, therefore, to persist, or that the htemor- 
rhage continuos aft«r the uterus has contracted. In such cases the 
arttticial manual separation of the placenta becomes necessary. 

For that purpose, the woman lying on the back or the side, the 
hand, well oiled, with the fingers closely kept together, is introduced 
and passed along the umbUJcal cord to the insertion of the placenta. 
Whilat with the other hand counter-pressure is made eitemally, the 
adhering portions of the placenta are separated by tho ulnar side of 
the Uttle finger. If this fails, and if tluck, cord-like adheaons are 
felt, they must be broken through with the finger-naila. The pla- 
centa, now being entirely separated, is taken into the hand, and thua 
removed. Sometimes, especially when previously ineffectual attempts 
have been made to remove the placenta, the uterus is irregolarly 
contracted. The internal os then forms a stricture, through which 
the hand cannot pass. By a little patience, the use of chloroform in 
case of need, and cautious dilatation of the os, this impediment is 

■\Viien the expulsion of the placenta is delayed for many hours we 
most never wait for it to be expelled naturally. The afterbirth should 
be artificially removed, because the os closes more and more firmly. 
In some coses the retained placenta remains a remarkably long time 
well preserved, and is often later on eipelled naturally ; but, as a 
rule, it putrefies, and may consequently give rise to the most dan- 
gerous diseases during childbed. 

The treatment of hKniorrhage persisting after the removal of tho 
placenta will be given as we proceed. 



4. IsVBBSION OP THE UtEKPS 

It very rarely happens in the period of the afterbirth that the 
uteinis undergoes that peculiar change of position which consists in 
either a partial or a complete turning inside out, so that the inverted 
fundus passes through the os. The inversion is said to be incom* 
plete as long as the fundus is still above the os, and complete when 
it has passed through it into the vagina. In the highest degree 
prolapsus of the inverted uterus takes place, so that the completely 
inverted organ lies outside the external genitals. 

The period of the afterbirth is most iivorable tor the occurrence 
of this rare complication. It requires a dilated and flaccid uterus 
and a dilated os. In the presence of these conditions tlie fundus 
may be inverted by traction downwards or by pressure from above. 
It was formerly most frequently produced by midwives drawing on 
the umbilical cord, the pmcenta being inserted into the fundus ; it 
may exceptionally occur in spontaneous labours, especially whilst 
standing or kneeling, when the weight of the child drags on the still 
firmly attached placenta. The uterus is very rarely inverted wheu 
Crede's manipulation is performed in an unsuitable way in the flaccid 
organ, or by the pressure of the abdominal muscles. 
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The sudden inversion of the uterus always leads immediatclj to 
great general disturbance ; the heart's action is disturbed ; syncope, 
conyulsions, yomiting, <&c., may sometimes be caused by the shock 
to the nervous system produced by the sudden change of the position 
of the uterus. More frequently those symptoms depend upon acute 
cerebral ansBmia, to which the sudden emptying of the uterus of its 
contents already predisposes, but which must be still greater when 
not only the contents of the uterus, but the whole organ, itself passes 
out at the abdominal cavity ; the blood then rushes into the vessels 
of the abdominal cavity, which are suddenly under a greatly di- 
minished pressure, and the cerebral ansemia is due to the scanty 
supply of blood which the upper half of the trunk now receives. 

If the placenta is still completely attached to the uterus there may 
be no h»morrhage at all ; but almost always it is partially separated, 
and in this insufficient contraction of the uterus the hsamorrhage is 
considerable, and may lead to immediate death* In other cases the 
hemorrhage somewhat remits, or does not threaten life, and only 
the succeeding inflammation brings danger. If the os firmly con- 
tracts there may be strangulation of the fundus and gangrene. 

A recent inversion of the uterus is recognised without any diffi- 
cnlij ; the tumour felt in the vagina or seen in front of it is charac- 
teristic, and can only be mistaken for a polypus. By the combined 
examination, however, the uterus is found in its usual place in the 
case of a polypus, whilst in inversion it is absent from the abdomen. 

Immediate suitable assistance renders the prognosis not unfavor- 
able, though never entirely free from danger. In the absence of 
assistance the prognosis is very bad. 

The treatment consists in the reposition of the uterus, which, 
as a rule, can always be performed without difficulty. If the pla- 
centa is not at all separated, or only to a slight extent, it is best to 
replace it with the uterus. If this does not succeed there is always 
time enough to separate it and replace the uterus without it. Re- 
position is easy as long as the os is not yet firmly contracted ; other- 
wise great difficulties may be met with, and repeated trials under 
chloroform may become necessary. When reposition has been ac- 
complished the hand is to remain within the uterus uatil it has 
sufficiently contracted. If the uterus remains very flaccid ergot of 
rye is g^ven internally and the cold douche also is usefully employed. 
To prevent a return of the inversion the woman must remain for 
a long time in the dorsal posture and avoid every effort which would 
bring into play the abdominal muscles. 

5. Convulsions of Paktubient Women ; Eclampsia 

All kinds of convulsions may occasionally occur during parturi- 
tion. Thus, epileptic women may have an attack during labour, 
or delivery may be complicated by hysterical convulsions. There 
may also be epileptiform seizures in consequence of meningitis or 
cerebral tumour, apoplexy, or from a profuse and sudden loss of 
blood. But there is a special kind of convulsions which most 
frequently occurs during parturition. Each attack is perfectly like 
an epileptic seizure ; the convulsions, however, recur after a longer or 
shorter interval, and whilst after the first attacks, consciousness 
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Q in the pauses. 



retuniB, as the convulsiona contimie stupor coi 
This form of convulsions is called eclampsia. 

Nothing definite is as yet known as to its etiology. After Lever, 
Devilliera, and Eeynauld had ohserved that the conTulsions were 
associated with albumen in the urine, Frericbs brought forwiird tha 
opinion that eclampsia is the most prominent symptom of Tirwmi*, 
that is to say, that in eclampsia the blood ia charged "mth excre- 
mentitious matter which ia usually escreted by the urine. As he 
waa not able to demonstrate the presence of urea in the Mood, 
Frerichs supposed that the urea was converted into carbonate irf ■ 
ammonia, and as suL'h eiert«d the deleterious influence. 

The principal support of this opinion was deriyed from the farti 
that in almost all cases albumen was found in the urine of t 
patients. At the post-mortem eiarainations the kidneys were 
various stages of Bright's disease. In most cases the slight amount^ 
of the renal disease was out of proportion apparently to the grars' 
symptoms which were said to have been produced by the utatotnical^ 
lesion, and then it was said that the acute occurrence of tils' 
disease accounted for it. But lately, since much more attention b 
been paid to the examination of the urine of eclamptic patiently 
cases have accumulated where the kidneys were not diseased at all O 
only slightly so at the commencement of the seizures, and where the, 
albumen appeared in the urine during the course of the eclampsia^ 
so that there is reason to suppose that in some of the previous case 
also the albiunen found in the urine had appeared there cnly ia coa 
sequence of the pains and of the attacks of the eclampsia. It i 
therefore evident that Frerichs' theory is insuf&cient to sccooa 
for the whole number of cases. Halbertsraa has Utely modified 
that theory. He is of opinion that moat cases of ecliunpaia ■ 
caused by the retention of the constituents of the uriue, and tl 
retention is not duo to primaiy disease of the kidneys, but to tbai 
prcBBure of the uterus upon the ureters. Kyper»mia of the kidney*' 
and diflnse nephritis favourthe occurrence of eclampsia. 

Traube has given a more Batisfactorj explanation of thos 
eclampsia iu which the kidneys have been found to be healthy. Ha' 
does not ascribe the so-called uremic symptoms in renal diet«i 
the ret<?ntion of excrementitiouB matt^a* in the blood, but believes' 
that the loss of the albumen and the consequent hydnemia cause, 
by the simultaneous bvpertrophy of the left ventricle, a gremt«B 
pressure in the arteriaT system, and this leads to a;dcm& of 'tbs 
braiu, which shows itself aa coma when the cerebnun is cedematon^ 
or aa convulsions when the middle portions are affected. The con 
vulaions, therefore, are not said to depend upon the disease of tb 
kidneys, but upon two other conditions^a deficiency of albumen ii 
the blood and an increased pressure in the arterial system, whidi, 
though commonly produced by diseasea of the kidneys, may und^ 
circumstances arise independently of them. Rosenstcin bas made 
use of Traube's theory of the so-called unemio armplovia for tha 
explanation of eclampsia, and it must be admitted that in the present 
state of science it gives by far the most satisfactory explanation of 
the whole series of cases. 

The two conditions which, according to Traube and Koseustein, are 
essential for the occurrence of conTulaionB are regularly present, at 
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least to a Terjaliglit degree in parturient women. For a watery condi- 
tion of the blood is peculiar to pregnant women, and during the pains 
also, since the muscles of the bodr are in a state of activity, the 
pressure is increased in the arterial system. If one or both of these 
conditions reach a very high degree there may be an attack of 
eclamptic convulsions. The hydreemia frequently becomes very 
intense in consequence of the loss of albumen through the kidneys, 
and it is therefore easily intelligible that eclampsia especially fre- 
quently (but not exclusively) occurs in parturient women who 
suffer from Bright's disease. The pressure in the arterial system 
may also be increased, according to Eosenstein, by the action of 
carbonic acid upon the heart, the quantity of which is increased by 
imperfect respiration. 

According to this theory the pathological process of eclampsia 
is briefly the following : — ^An increased pressure suddenly produced 
in the aortic system, in cases where the olood is in a high degree of 
hydrsBmia, leads to hypereemia of the brain. But on account of the 
watery condition of the blood oedema of the brain is the necessary 
eonsequence of this hyperemia. The passage of water into the 
tissues, again, exerts a mechanical pressure upon the blood-Vessels, 
and leads consecutively to aneemia of the brain. The effect of this 
acute cerebral ansemia is observed as an epileptic seizure. 

We, finally, must not omit to state that the etiology of thoso con- 
Tulsions which occur in the period of reproduction in the woman, and 
are here described under the symptomatic name of eclampsia, is by 
no means sufficiently known, and that it is highly probable that the 
clinical picture here called eclampsia ma^ in future be broken up into 
several morbid processes, widely diffenng in an anatomical and a 
pathological point of view. 

Eclampsia is not very frequent, and occurs once in about 500 
deliveries. FrimiparsB are chiefly attacked, and, as a rule, in such 
cases the uterus is very considerably enlarged and the uterine 
action greatly augmented. (Edema and loss of albumen during 

Sregnancy especially predispose to it. Most frequently it occurs 
uring parturition, but it may occur also during pregnancy or only 
after delivery. 

Of 816 cases the eclampsia occurred 62 times during pregnancy, 
1^ times during labour, and 64 times in the lying-in state, and here 
it always occurred within the first two days. 

The attack itself sometimes sets in quite suddenly and unex- 
pectedly. In other cases premonitory symptoms — ^uneasiness, head- 
ache, nausea, twitchings, sudden vertigo (abortive attacks, so to say) 
— have preceded. The pulse is hard and full. The attack itself is 
just like an epileptic fit. 

There is complete loss of consciousness, with widely dilated pupils 
and tonic and clonic contractions. There is foaming at the mouth, the 
tongue is bitten, and the respiration becomes stertorous. The attack 
sometimes lasts only one or two minutes, frequently much longer ; 
the convulsions cease, perspiration breaks out, and after a comatose 
condition of varying duration the patient awakes, greatly fatigued 
and with pain in all the liml>s, in order to go through a new attack 
after a varying interval. Not infrequently the pauses botween the 
attacks, which may be very numerous (as many as thirty, or even 
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seventy or eighty), become gradually ahortex, the patients wmain 
comatcae alao in the pauses, and at tho height of an attack death 
may take place from cedema of the lungs or apoplexy. In favorable 
cases tite pauses become longer, the atta<:ks tLetnselvcs more imper- 
fect and shorter, until they finally cease. 

The pains are uaually very strong durii^ eclampsia, and frequently 
delivery is terminated m an uneipettedly short time. 

On post-mortem examination little that is characteristic is found, 
Itlost constantly there is Eimemia and cedema of the brain and flattea- 
Lng of tho convolutions j there are, besides, very frequently changes 
in the kidneys, from a congested condition up to the highest degree 
of parenchymatous nephritis. 

The diagnosis of eclampsia ia, as a rule, easily made. A single 
attack does not differ from an epileptic seizure ; but in epilepsy there 
have previously been attacks, whilBt in eclampsia a second and a 
third soon follow. Hysterical convulsiona may be recognised from 
the history of the case, and the attack itself is different. There a 
never complete loss of consciousness, nor is it followed by coma. 
Apoplexy of the brain is followed by symptoms of paralysis, and 
convulsions caused by acute anmmia are also easily recognised. 

The prognosis is, in the natural course of the disease, grave for the 
mother and bad for the child. The treatment about to be men- 
tioned renders the disease less dangeroiia to the mother, but the 
life of the child is always greatly exposed to danger. In consequence 
of eclampsia the mother may suffer from kidney disease and mania. 

There are two methods of treatment, viz. by the abstraction of 
blood or hy the use of narcotics. 

If the theory of Traube and Eosenstein be correct a sudden deple- 
tion of the vascular system, by which the pressure is diminished, 
must stop the attacks. From experience it is known that after vene- 
section the quantity of the blood soon becomes the same through, 
tho serum taken from all the tissues, whilst the quality is greatly, 
deteriorated by the abstraction of blood. A short time aft«r vene- 
section we shall expect to find the former Wood -pressure in the arte- 
rial system, but the blood far more watery than previously. From 
this theoretical consideration it follows that abstraction of blood, if 
the above-mentioned conditions really cause convulsions, must be 
attended by an immediate favorable result, and under certain circnm- 
ataaces the whole disease may surely be cut short by it. But if all 
other conditions remain the same the blood-pressure will, after some 
time, a^in reach its previous height; the quality of the blood haa, 
in the mean time, been greatly deteriorated, and consequently the 
danger of the disease will be increased. Experience speaks in favour 
of this opinion. Venesection has often given favorable and exceed- 
ingly rapid results ; butfrequently the attacks have soon recurred.ond 
then taken a far more unfavorable course. 

If it be assumed that an attack of eclampsia is due to an in- 
creased pressure in the arterial system, produced by great muscular 
activity during the pains, it follows that each attack, itself consisting 
of tonic and clonic contractions of all the muscles, still more increases 
the arterial pressure, the venous hyperemia of the brain, and the 
consecutive otdema, so that an attack becomes in its turn again the 
cause of another attack, A rational treatment must, therefore, be 
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directed to paralysing the actiyitj of the voluntary muscles, and this 
can be obtamed by the exhibition of narcotics. It is especially to 
be insisted upon that narcotics are given in such doses as not only 
to stop the movements of the woman during a pain, but to paralyse 
the muscles so that their contraction is impossible during an attack. 
In this way the convulsions are stopped with certainty for many 
hours if the narcosis is continued so long ; and there is this advan- 
tage besides, that the blood itself is not deteriorated. Scheincsson 
has also shown by wav of experiment that chloroform diminishes 
the blood pressure in the iui^nal system. 

Experience is decidedly in favour of this treatment, only one must 
not be contented with having ordered a certain quantity of narcotics. 
Treatment is then only effectual when the narcosis is absolute, that is, 
when the patient is quite imconscious, so that the voluntary muscles 
no longer contract. As long as an evelid quivers or the body is 
in any way thrown about, another dose is reqiusite. Such narcotism 
can be obtained by means of chloroform, but since it has to be main- 
tained for some time (six to twelve hours) it is better to employ 
morphia. If we wish to procure narcosis as quickly as possible, 
chloroform may be first used and afterwards replaced by subcu- 
taneous injections of morphia. The quantity of the narcotic need not 
be considered, for the narcosis must be absolute, and to obtain this 
result verv different doses are required in different individuals. 
Becently, hydrate of chloral has also been used with advantage in 
eclampsia. It may be given internally, but the subcutaneous ap- 
plication recommended by Babl-Beickhard appears to be preferable. 
Martin has given with good result two enemata of half a cup of 
mucilage of starch with thirty -two grains of hydrate of chloral in 
one ounce of decoction of Altheea. 

It is self-evident that when narcotics are used all excitants, such' 
as cold applications, irritating clysters, sinapisms, &c., are not only 
unnecessary but even injurious, for they retara the setting in of abso- 
lute anaesthesia. Venesection is certamly very seldom necessary, and 
may safely be omitted. If everything depends upon cutting short 
an existing attack or in counteracting a threatening one, vene- 
section may successfullv be employed. But it is always to be borne 
in mind that venesection deteriorates the state of the blood, and 
that it strengthens the determining cause of the attack. 

No other treatment, and especially no kind of obstetric manipu- 
lation, is required for the safety of the.mother. The condition of 
the woman contra-indicates obstetrical manipulations, and every irri- 
tation of the uterus, such as introduction of the hand for the 
purpose of turning, application of the forceps, or even mere friction 
of the fundus is apt to cause a fresh attack by reflex action. 

In the interest of the child, however, active procedure mav become 
necessary. Theoretically it is easily intelligible, and experience has 
confirm^ it, that eclamptic seizures of the mother bring danger to 
the life of the child, and the more so the more frequently the attacks 
foUow each other and the longer they last. If this danger can be 
avoided by the induction of narcosis, the latter itself may not be 
without danger to the child. Since even slight ansesthesia does 
the child harm, there is little doubt that complete and absolute 
narcosis, prolonged for hours, may prove fatal to both mother and 
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cliild. It the child can bo delivered easily hy turning or hj the 
forceps, it is certainly in tLa interest of the child to do so. 



1.— Death o/Ihe Mother during Labour 

The mother may die during parturition from various causes. 
Eihanation from too prolonged labour or too great exertion, perfo- 
rating ruptures of the uterus, eclampsia, apoplexy, or a sudden loss of 
blood, may cause death more or leas rapidly. Sudden death of par- 
turient women from embolism of the pulmonary arteries or from 
entrance of air into the uterine veins will be considered in the 
pathology of the lying-in state. When labour haa once began it is 
desirable, eren if the woman dies, to terminate it, whether the child 
be alive or dead. In the first case tbe termination of the labour is 
legally demanded. If it is praoticabb to deliver by turning and 
cstraction by the feet, or by extraction by means of the forceps, 
it is to be done in that way ; if that is impossible, the Cssarean 
section is immediately to be performed. Even if the child be dead 
it is certainly best not to make the maternal body the coffin of the 
child, and medical poUtica require delivery to be accomplished, 
especially in those oases where very great difScultiea have existed, 
and which have caused the death of the mother. 

IL — Premature Seg^nration avd Death of the Child during 

Parlvriiion 

In the previous chapters mention has frequently been made of 
dangers to the child without giving particulars as to the way in 
whitji those dangers arise. An accurate knowledge of the mechanism 
by which the fcetus dies in the uterus is of the very greatest import- 
ance to the obstetrician. 

The tissue changes in the fcetus are the same as those in an adult. 
The organs and life of the foetus can, then, only bo preserved in their 
integrity when the organism is supplied with oxygen and assimilable 
nutritive matcriaL For the various expressions of animal life depend 
upon the free access of oxygen to the highest organized combinations 
and upon their destruction into lower ones, by which latent chemical 
forces are set free. Mow, man in extra-uterine life receives oxygen 
through the lungs and nutritive material through the intestual 
canal ; the fcetus is suppHed with both by the maternal blood 
through the placenta and mnbilieal cord. The products of the re- 
trogressive metamorphosis, at any rate carbonic a*;id, and probably 
also simple nitrogenous combinations, patis in the placenta from the 
blood of the foetus into that of the mother, and in their stead highly 
organized combinations are received from the plasma, and oxygen 
from the red blood-corpuscles of the mother. If this connection 
with the maternal blood-vessels is interrupted at any one spot the 
ftstus is asphyxiated and starved ; but because the want of nutritive 
material can be borne much longer than that of oxygen, the ftetus 
dies only with the symptoms of asphyxia, Kormally, the ftetus exists 
in tbe liquor amnii in a state of apncea ; that is to say, it has no need 
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to respire, for it receives the necessary amount of oxygen by some 
other channel. 

Normally this state is altered only after the birth of the child. 
Though it must be admitted that the irritation produced by the cold 
air upon the moist sldn may at times cause the first inspiratory 
moTement, yet the necessity for respiration is not dependent upon 
that. The healthy child inyoluntaruy respires very soon after birth, 
because the source of the supply of oxygen has ceased to exist when 
by the contraction of the uterus the placenta has been detached, 
^uger is correct when he states that not the accumulation of car- 
bonic acid within the foetal blood is the peculiar exciting agent of 
respiration, but the want of oxygen, in consequence of which the 
insufficieniJy burnt products of the tissue metamorphosis exert a 
Yery rapid and intense irritation upon the medulla oblongata. 

Li exceptional cases, such as the death of the mother, or a great 
loss of blood, or compression of the umbilical cord, or premature 
separation of the afterbirth, the placenta may have ceased to supply 
the foetus with oxygen before it is bom. Then just the same takes 
place as normally occurs after birth. The foetus makes the first in- 
spiratoiy movements within the uterus, and this is attended by the 
same inmiediate consequences as the normal respiration. First of aU, 
the placental circulation is either entirely stopped or at least greatly 
weakened, because the blood pressure within the right yentride, which 
is maintained by the passage of the blood through the ductus Botalli, 
is greatly diminished by the sudden and considerable enlargement of 
the area of the pulmonary artery ; and, secondly, the medium exist- 
ing in front of the respiratory openings of the child enters its air- 
passages. The important difference consists in this, that the medium, 
under normal conditions, is the atmospheric air, the oxygen of which 
oxidizes the foetal blood within the pidmonary vesicles, whilst so 
long as the foetus is contained in the genital canal this medium con- 
sists of liquor amnii, mucus, and blood. In the latter case, therefore, 
the oxidation of the foetal blood in the lungs is wanting ; fresh in- 
spiratoiy movements follow, drawing the blood of the right heart 
into the thorax. The products of the retrogressive metamorphosis, 
neither oxidized in the placenta nor in the lungs, accumulate more 
and more within the blood, the irritability of the medulla oblongata 
decreases so that the usual irritations no longer suffice to produce 
respiratory movements, and on accoimt of the p^ulysis of the cardiac 
nerves the heart's action stops — the foetus dies. 

En)erience has shown that pressure upon the brain during labour 
may be attended by the most serious consequences to the child. It 
remains to be seen in what way these imfavorable results of cere- 
bral pressure can be explained. It may well be doubted whether 
pressure upon the medulla oblongata so irritates it as to produce the 
first inspiratory movement ; at any rate, prolonged cerebral pressure, 
through irritation of the vagus, slackens the pulse and diminishes 
the irritability of the medulla oblongata because the exchange be- 
tween the maternal and the foetal blood is impeded, and, consequently, 
the blood circulating in the foetus is poorer in oxygen. By cerebral 
pressure, therefore, the child becomes comatose, and this may assume 
such a degree that the usual irritations are no longer able to pro- 
duce inspiratory movements. The child is exposed to such a danger 




by compresaion of the head within a. contract#d pelvis or by tl'e 
firmly campreaaed forceps. Intra- craaial hxmoirbage aleo may 
produce the same effect. If the blood ia effused upon the hemi- 
spheres, and not In too great quantity, it ia known by eiperioace that 
it ia unexpectedly well borne 1^ the ncw-bom child, the pressure not 
acting immediately upon the medulla oblongata. But au effusion of 
blood at the base of the brain ia followed by very fatal reaulta, and, 
since the pressure continues after birth, every attempt to save the 
apparently atillbom child by artificial respiration usually fails. 

Inspiratory movementa made within the uterua can be recognised 
in the dead body by the signs of death by asphyxia and drowning. 
By intra-uterine inspiratory movements liquor arotiii, together with 
vemix caseosa, or mucus, bloml, and meconium, which, as a rale, 
is voided at the commencement of the coma, enters the air-j»e- 
aagea and is found at the post-mortem examination. It is very 
exceptional indeed not to find these foreign bodies, and this is 
the case only when the respiratory openings are closed by a piece of 
the membranes or by the walls of the genital canal. 

Another very important condition is alsoobserved in the dead bodies 
of these children. There ia such intense hyperfemia of the lungs that 
it is always followed by an effusion of blood. In this active dila- 
tation of the thorax the lungs cannot follow the traction of the 
walls of the thorax, since the want of air prevents the alveoli 
from unfolding, and thus blood is drawn into the thoracic space as 
if by a pump. All the branches of the pulmonary artery are over- 
filled and blood is eitravasated from them — the so-called ecchy- 
mosis of Bayard. These cxtravaaations are of various sizes (up to 
that of a lentil), and are situated beneath the pulmonary and costal 
pleura as well as beneath the pericardium, and are quite regularly 
foimd in children who die suffocated within the uterus. 

The term " aaphyxia" or apparent death, applied to the results of 
impeded diffusion of gases or to those of intra-uterine respiration, sig- 
nifies only the highest degree of that state where the child shows no 
other signs of life but the impulse of the heart ; and yet even the 
preliminary stages of the condition, for which there is no gene- 
rally accepted term, are of the greatest moment. Even very slight 
cases, where the child has once only respired within the uterus and 
is bom in full health, require careful attention on the part of the me- 
dical attendant. For with the first inspiration varions foreign 
bodies, capable of producing fatal inflammation, may have entered 
the lungs. It is, thei'efore, advisable to designate all those transi- 
tions from full health where rales only indicate the presence of 
foreign bodies within the lungs up to the highest degree of appa- 
rent death as " premature respiration." 

A timely dif^nosis of premature respiration is of the greatest 
importance for the prognosis and the treatment. In spite of very 
valuable symptoms, the diagnosis is often not withoat difficulties. The 
impeded diffusion of gases causes, as a rule, by the irritation of the 
vagus, retardation of the frequency of the pulse. Since the sounds 
of the fcetal hea,rt can be ascertained by means of the stethoscope, 
this proves a very valuable aid. But irritation of the vagus may 
follow from causes which do not as yet produce the first inspiratory 
movement. It has therefore to be settled what changes in the fre- 
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qtienc^ of tlie pulse are sufficient to indicate that respiratoiy move- 
ments hare taken place. It depends upon intra-uterme respiration, 
which gpreatlj diminishes the energy of the placei)tal circulation, and 
still more impedes the interchange of gases. Asphyxia without pre- 
▼ioos inspiratory movement is, indeed, possible, but at any rate deve- 
lopes yery slowly and rery seldom causes death. 

it is yery difficult to explain how the frequency of the pulse may 
be greatly diminished without previous mspiratory movements. 
Sometimes an ordinary pain greatly diminishes the frequency of 
the pulse ; this is still more the case with strong pains occurring in 
rapid succession. It is impossible to state the aefinite number of 
fo&tal heart's soimds which accompany premature respiration. What 
ia useful to note is, whether the heart's sounds regain their previous 
frequency, or whether the retardation progressively increases. If 
at tae commencement, before a pain, the heart's sounds were 150 
per minute, during a pain 120, and if this proportion constantly 
decreases in about the following way — 

140 to 110, 

130 „ 100, 

120 „ 90, 

110 „ 80, 
the child is certainly in danger. One single diminution in the fre- 
quency of the pulse, however, even below 100, does not prove any- 
uiing. We will not omit to state that from our own experience we 
can confirm the observation of Hohl, Stoltz, Cazeaux, Kiwisch, and 
Huter, that after disturbance in the intercluuige of gases within the 
^aoenta the frequency of the foetal pulse is considerably increased. 
According to Schultze, this increase is due to a paralysis of the 
vagus, and is always preceded by a stage of irritation of the vagus, 
that is, a decrease in the frequency of the foetal heart's sounds. 

Another very important sign of the commencing coma is the 
escape of meconium. It is less due to the pressure of the descending 
diaphragm than to the relaxation of the sphincter produced by the 
coma. This sign, however, is of little value when in breech pre- 
sentation the breech is in the small pelvis, for under those circum- 
stances the meconium is mechanically pressed out. In head and 
transverse positions the escape of liquor amnii with meconium in 
it is so far unportant as it indicates the comatose condition of the 
foetus, which most probably has already made respiratory move- 
ments. 

' The prognosis for the child in premature respiration is always 
grave. Even in the slightest cases, where children are bom in appa- 
rently good health, the inspired foreign bodies in the lung tissue 
may produce a fatal lobular pneumonia. In other cases they may, 
by oDstructing the air-passages, mechanically impede the access of 
aur to the alveoli. If there be actually asphyxia the irritability of 
the medulla oblongata may be so small that only weak and slight 
inspiratory movements are made by which an insufficient quantity of 
air enters the lungs, or there are no respiration movements what- 
ever, the heart's soimds become less and less frequent, and cease 
immediately after birth. 

The prognosis is more favorable if a rational treatment be adopted. 
There are three indications for treatment, viz. (1) the child, mtust 
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be brought as rapidly as possible into a position to inspire atmo- 
Bpberic air ; (2) tbe inspired foreign bodies luuat be removed from 
the air-pasEagea ; and, (3) if the irritability of the medulla oblongata 
has been bo weakened that no spontaneoua inspirations or only \erj 
weak ones are mode, the normal condition of the central organ must 
be restored by artificial respiration. 

To satisfy the first indiuation, that treatment must be instituted 
wMuh has repeatedly been mentioned in the general therapeutics; 
the two other indications can be more oi less perfectly met in rorious 

The catheterization of the air-possoges in the treatment of prema- 
ture respiration is very useful and almost iudispensable for tlie 
removal of inspired masses. The little finger ia passed into tlie 
pharynx and tlie epiglottis pressed forwards, then the catheter ia 
passed into the trachea, using as little force as possible, 

The foreign bodies within the air-passages of the child are drawn 
into the catheter by applying the mouth to the end and sucking, so 
that they con be easily removed when the catheter is withdrawn, and 
this procodure must be repeated as long as the catheter still fills on 
suclung. ITsually the irritation caused by the catheter produces 
spontaneous inspirations, and thus frequently artificial respiration 
is rendered unnecessary. If the child is apparently deaa air is 
blown into the lungs with moderate force through the catheter, and 
again expelled by gentle pressure upon the thorax. This ia to be 
continued until the child respires spontaneously. 

The introduction of the catheter, as a rule, easily succeeds, and the 
inspired masses are very perfectly removed in that way. In those 
coses in which the liquor amnii contaiued lai^c quantities of meconium 
it is advisable to use the catheter also on children in whom, though 
breathing spontaneously, yet the presence of rules shows foreign 
bodies within the oir-paasages. 

It is certainly beyond all doubt that liquor omnii, blood, and 
mucus may bo absorbed by the mucous membrane of the air- 
passages without noxious consequences. We also frequently see 
the child by a powerful expectoration eject those liquids with 
pieces of meconium ; but it also happens that by premature respira- 
tion the pieces of meconium enter so far bito the smallest bronchi, 
and so entirely fill them up that no air can pass by them, eveii by 
the moat powerful inspiration. They remain there, and, as we have 
frequently seen in post-mortem examinations, cause lobular pneu- 
monia in their vicinity. Such foreign bodies can only be removed 
by aspiration, 

To satisfy both theae indications Schultze recommends another 
method of introducing air into the lungs, and it is, doubtless, very 
efficacious. It consists of the following manipulations :— The child 
is BO held between the legs of the accoucheur that the thumba are 
placed upon the anterior surface of the thorax, the index finger in 
the axilla, and the other fingers along the bock ; the face of the 
child is turned away from the accoucheur. The child, thus grasped, 
ia then swung upwards, so that the lower end of thq trunk turns 
over towards the accoucheur, and, by bending the trunk in the 
region of the lumbar vertebne, the thorax is greatly compressed. 
By such passive expiratory movements the inspired liquids pau 
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abondanil^ out of the respiratory openings. A rery powerful in^ 
spiration is then produced bj extending the body of the child by 
svuu^ng it backwards, so as to return it to its preyious position. 
In this way ex|aration and inspiration are reputed until they be- 
come sponteneous. 

Schultse's method is so far preferable that it can easily be followed 
out in all cases, and that inspiration and expiration are made quite 
in accordance with the natural process ; but we are not so perfectly 
eauTinced that the inspired foreign bodies are so completely removed 
by it aa by catheterization. 

If no foreign bodies have been inspired, or if they hare already 
been remoyed, artificial respiration can be performed also in another 
way. 

. Thus, whilst the child is bathed the thorax can be dilated by sup- 
porting the back, the head, pelvis, and arms, being allowed to fall back- 
wards ; a powerful expiration is then obtained by bending the child 
over the abdominal suirface, thereby compressing the thorax. Spiegel- 
berg's experience leads him to recommend Marshall Hall's method. 
The child is first placed upon the abdomen, and then brought into 
the lateral posture. The uiorax is then dilated, and air enters the 
lungs. It is then again placed upon the abdomen, and thus the 
air, together with the foreign bodies, as Spiegelberg states, are forced 
out of the air-passages. These manipulations are repeated imtil 
normal respiration is established. 

Pemice has recommended faradization of the phrenic nerves. By 
this, however, not only do the foreign bodies remain within the air- 
passages, but not even respiration is always established. There is, 
oesides, an apparatus required, which is not always at hand. This 
method is inferior to that recommended above. 

After respiration has been once established the child must be 
watched until it has gained its natural red colour, moves the limbs 
actively, and cries wiUi a loud voice. 
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PART vni 

THE PATHOLOGY OF CHILDBED 



In the present section all those diseases of childbed will be con- 
sidered which haye a causal connection with the processes occurring 
during parturition or regularly after it, viz. the changes in the 
genitid organs and the deyelopment of the mammsB for the mainte- 
nance of the child. 

To speak of the affections of each organ separately would appear 
the best course to follow in the description of these diseases. 
But thej make up together a group of diseases which is dis- 
tinguished bj its acutely fatal course or at least bj a tendency to 
such, and they are all dependent upon one common cause. They 
are due to ii^ection by septic material, and are commonly compre- 
hended under the one name of " puerperal fever." 

These affections are of such great practical importance, that it is 
adyisableto give a uniform and comprehensive description of them 
from their common etiological point of view. Of course, this would 
be a deviation from the plan which it was proposed to follow in arrang- 
ing the matter for the present work, viz. to consider separately the 
affections of each organ. Thus, whilst in the former parts the 
various diseases of each organ have been spoken of, now the patho- 
logical condition of various organs are taken together as being due 
to one common cause. The importance of the subject will serve as 
our excuse for thus attempting to describe the uniform aspect of the 
diseases of childbed depending on septic infection. 



CHAPTER L 
PUERPERAL FEVER 



Undoubtedly cases have occurred at all times where lying-in 
women have been attacked by septic infection and died, and mention 
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of such is made byeTen the moat ancient wriUire. Hippocrates give*- 
the hiatory of cases which, in ail probubility, were duetu it, and so 
do Quien, Celaus, Avicenna, and other authors down to the stren- 
teenth eeotmj. 

But epidemics proper are only mentioned since special lying-la 
hospitals or special dupartmeuta in general hospitals have beea 
estabhahed. The first institution of that kind, in which men like 
Mauriceau and De la Mott« received their obstetric edtication, was 
establiahed in the Hotel Dieu of Paris. Peu t«lls ub that the mor- 
tality amongst lying-in women in that institiilion was sometimes 
immense, and especially in the year 1664. At the post-mortem eat- 
amination the bodies were found to be full of absceaaea. De la 
Motte also mentions an epidemic in the Hott;l Dieu in 1678, and 
another at the commencement of the eighteenth century jn Normandy, 
especially in Caen and !Rouen. In other towns elIbo, where special 
obstetric departments had been established, the epidemic occurrence 
of puerperal ferer was soon observed. Thus, in 1750 in Lyons; 
1760 and 1761 in the British Hospital, London, and in a small 
private lying-in institution; 1765 and 1766 in the Copenhagen Lyiug- 
in Hospital ; and in 1767 in that of Ihiblin, ten years after its es< 
tablisbment. Li Germany the first epidemic was observed in 177<l>j 
at the Hospital St. Mare of Vienna. Li 1772 it occurred in Edin- 
burgh, 1777 in Berlin, 1781 m Casscl, &c. &c. 

The greatest ravages were caused by puerperaJ fever in the Uater- 
nitji (the separaf* obstetric department of the Hdtel Dteu) vhere it 
raged year after year. In 1829, of 2788 lying-in women, 252 died ; 
in 1831, of 2907, 254 died. In Febniary, 1831, six to seven women 
were delivered in one day, all of whom died. In Vienna also puer- 
peral fever raged extensively. In March, April, May, 1823, out of 
698 lying-in women, not less than 133 died (19 per cent.), and every two 
davs three deaths occurred ; in 1842, in the Vienna hospital out of 
3287, 518 died (abnost 16 per cent.) ; in 1846, of 4010, 459 died ; in 
1854, of 4393, 400 died. From these few data, which can easily be 
multipliedbyagreat number of similar ones, it will be seen with what 
severity puerperal fever has sometimes raged in lying-in hospitals. 

It woidd l«id us too far to consider all those theories which have 
been brought forwards to explain the occurrence of puerperal fever, 
were it only from an historical point of view. Eisesmann and 
Silberschmidt discuss the subject very completely. More recently 
two opinions especially have contended for supremacy. According 
to the one, puerperal fever is due to a miasma formed by the 
crowding together of puerperal women, and according to the other 
it is duo to the absorption of septic materUJ. The purely mias- 
matic theory that puerperal fever is due to infection with » 
specific material formed under atmospheric, cosmic, and tellmifi 
influences, which, acting exclusively upon puerperal women, causes 
puerperal fever, so that puerperal fever rarely becomes a malarial 
fever — is quite untenable, and now almost univeraally abojidoned. 
The opinion, however, is still somewhat prevalent, that puerperal 
fever is, hke typhus of miasmatic origin, and that under suitable 
conditions the diseased organism may reproduce the virus and pro- 
piigat« it to other predisposed individuals without the original miminm 
being still active ; so that in the course of the miasmatic disease k 
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contagium is generated and propagated to others as the determining 
cause of the disease. 

Latterly, the view that the origin of paerperal fever is due to the 
absorption of septic material from the surface of the woimd has 
gained more and more adherents, and this view will be accepted in 
the present work. It is based upon a large number of observations, 
which, as Hirsch remarks, ''have partly, at least, the conclusive 
evidence of experimental demonstration ; and if, in the etiological 
research, with a correct appreciation of the known facts, Hie mathe- 
matical precision of a proof is for the present renounced, there are 
few questions of etiology which are able to be solved in a more 
unbiassed and certain way." In fact, whoever, after he has 
carefully perused the treatises of Yeit and Hirsch on the subject, 
still doubts the possibility of the origin of puerpeiul fever by the 
absorption of decomposed organic materials, is not be convinced. It 
was, tnerefore, thought unnecessary to give even a digest of the nu- 
merous reasons and observations, and only a few stnking cases will 
be related, which differ from experiments performed on animals only 
in so far that they were performed unconsciously, and not with the 
intention to infect. 

The opinion which we follow originated with the English, and has 
been still furthered worked out by German physicians. 

Denman was the first who contended that physicians and midwives 
who attended to cases of puerperal fever propagated that disease 
to other puerperal women. A great number of proofs of manual 
propagation soon accumulated in England, and many observations 
were made known where puerperal women had been infected by 
accoucheurs who attended, not only puerperal fever cases, but also 
cases of phlegmonous erysipelas and of ichorous woimds. It had, 
therefore, become the custom with some English physicians to give 
up practice for some time, if one of their puerperal patients suffered 
from puerperal fever. Semmelweiss has tiie merit of having worked 
out the subject carefully and pointedly, with special reference to 
lying-in hospitals, and he deserves to be mentioned amongst the 
first of the benefactors of man. In 1847 he first stated that puer- 
peral fever depended upon an infection with cadaveric poison, an 
assertion which can easily be seen to be onesided and insufficient ; 
but he himself corrected his opinion afterwards, and what is now 
known of the etiology of puerperal fever is essentially due to 
Semmelweiss. 

A. — Definition and Origin of Puerperal Fever 

Under the term puerperal fever we place all those diseases of puer- 
peral women which are caused by the absorption of septic matter, 
that is, organic substances in the process of decomposition. 

That absorption may take place, a fresh wound is required by 
which the septic poison can enter. Through the intact skin or 
mucous membrane, through the lungs or intestinal canal, septic ma- 
terials, as a rule, never enter the blood as such, although a long 
sojourn in an atmosphere loaded with gases the product of organic 
decomposition can give rise to chronic illness. But fresh woimds 
exist in every puerperal woman. In every one some of the maternal 
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blood- tosscIb are opened up bj the detachment of the plax^nta, 
in almost all there are alight lacerationB of the corrix and vulra. 

The Hourees from which the infecting matter is derived are chiefly 
twofold ; either it belongs to the infected organism itself — aut«- 
infection, or it is introdnced from wilhoiit — e^ft^mal infection. 

Auto-infectioa is possible in all cases in which parts of the materaal 
organism decompose during or immediately after delivery. Thi» 
decomposition occura very readily and rapidly in disintegrating 
new growth, aa carcinoma of the cervii ; it may also be produced by 
mortification of the maternal soft parts which have been exposed to 
great pressuTo, or through pieces of the membranes or placenta 
which have remained within tne genital canal. The latter, bowerer, 
isa comparatively rare cause of auto-infection, because, to produoe the 
infection a recent solution of continuity is required, which, as a rule, 
does not occur a few days aft«r delivery, when the ichorous decom- 
position begins. The wound at the placental insertion is then closed, 
and the lacerations of the mucous membrane have united by first 
intention, or have become granulating ulcers ; but the proliferating 
grauulations prevent absorption, Under exceptional circumstances a, 
wound may remain capable of absorption, or a fresh excoriation of 
the mucous membnuie, or the destruction of the granulations, may 
lead to inoculation. 

The most favorable conditions for auto- infection exist at the time 
when the woimds are fresh, that is, when at the birth of the child there 
are already decomposed materials. This is especially the ease (1) when 
the dead fetus, still contained in the uterus, has, after the rupture 
of the membranes, been exposed for a long time to the inSuence of the 
atmosphere. (According to our experience, a macerated foetus, if the 
access of air has been prevented, does not infect.) (2) WLen the 
pressure upon the maternal soft parts has lasted so long that gangrene 
sets in before delivery is terminated. (3) In carcinoma of the cervu^ 
where the new growth readily undergoes putrefaction. Auto-infectioil 
rarely takes place when the bruised maternal soft parts decomposa 
somewhat later, since the recent wounds have then ceased to be 
capable of absorption. This is so because the mortified parts are 
separated from the healthy tissues by the line of demarcation which 
does not absorb. The partial gangrene of the hymen auffidentlr 
proves that, as a rule, the line of demarcation prevents the absorp- 
tion of putrefying substances by the neighbouring healthy tissue,. 
In every primipara it can be seen that by the pressure of the child's 
head some portions of the hymen are changed into a bluish-bUck 
mass. These portions mortify in a few days ; and later, instead of 
the prominent lips, small ulcers are found. But since the gaa- 
grenous parts are thrown off a few days later infection does not 
follow. Billroth has shown by experiments that granulating sores 
do not absorb as long as the infecting agent does not destroy the 
granulations. 

Infection from without takes place when septic materials are 
brought to the recent wounds of the genital organs by means of a 
sponge or of linen used for cleaning the parts, or by instruments, and 
very frequently also by the examining finger. It is possible also that 
septic substances floating in the air of the lying-in room may come in 
contact with the recent wounds j yet those substances never exist as 
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gaseous miasms, but rather as organic compounds suspended in 
the air. On the whole, there are no cogent reasons for such an 
assumption. 

The infecting matter is derived from a great yarietj of sources. 
It is formed everywhere where organic compounds decompose; 
therefore it is derived from dead bodies, from suppurating wounds, 
disintegrating neoplasms, and especiallj from the secretions of 
diseased and sometimes also of healthy puerperal women. Puer- 
peral fever, therefore, is nothing else but poisoning with septic 
matter from the genital organs. 

This defijiition first of all shows that there is nothing specific in 
puerperal fever. Where the products of putrefying orgamc matter 
enter living tissues the consequences are essentially the same. 
Puerperal fever is quite the same state which is frequently observed 
in surgical wards, and designated as erysipelas, pyeemia, ichor- 
rbsBmia, and septicsBmia. A specific difference does not exist, 
although there are modifications in the symptoms ; but they are due 
in a gpreater measure to the peculiar place where the septic material 
enters, and in a lesser degree to the changes of the genital organs 
in the puerperal state. 

Infection with septic materials arising from the female genital 
orsans occurs as a rule only in the puerperal state. Exceptionally 
it IS seen also after gyneecological operations. It is then followed 
by the same changes as in the puerperal state, as is shown in the 
rerj interesting cases communicated by Buhl. Changes were found 
in eveiy respect like those following puerperal fever in the post- 
mortem examinations of two girls upon whom episioraphy was per- 
formed, and in two others in whom the vaginal portion of the uterus 
was amputated on accotmt of carcinoma. 

That there is nothing specific in puerperal fever is shown also by 
the fact that puerperal women can be infected and puerperal fever 
produced in them by patients with phlegmonous erysipelas or with 
suppurating and ichorous woimds. It has also been observed in 
lymg-in hospitals that, at a time when puerperal fever was prevalent, 
phlegmonous erysipelas developed in pregnant women and nurses, 
who, having slight excoriations, came in contact with the diseased 
puerperal women. The septic infection can also be transferred to 
the newly bom child, and its action is most frequently favoured 
hf the umbilical woimd. The consequences are erysipelas of the 
abdominal walls, disintegration of the thrombi of the umbilical 
vessels, even peritonitis and inflammation of the subperitoneal con- 
nective tissue and ichorrhsemic metastasis into other organs. It is 
rather common to see during an epidemic of puerperal fever phleg- 
monous inflammations arising from small excoriated places on the 
hands and feet of new-bom children. From all these facts we may 
conclude that puerperal fever is really not contagious, for by a con- 
tagious disease is meant one in which a specific poison is produced 
within a diseased organism, and which, transferred to other individu- 
als, always produces the same specific disease, such as measles, scar- 
latina, smallpox, syphilis, <&c. Although the secretions of puerperal 
fever patients transferred to other puerperal women may in tiiem pro- 
duce puerperal fever, there is nevertheless nothing specific in the secre- 
tion. Those secretions have only all the characters of the products of 
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decomposing orgajiic conipouDda, and the phlegmonous 
and the septiciBmifl, which they produce in any ■wonnd exactly corre- 
sponda to the puerperal fever of puerperal women. If, therefore, 
puerperal fever cannot be considered contagious in the usual sense of 
the word, yet it must be admitted that it is manually tr&naferabte. 



B. — PaUiologicat Anatomy of pKerperal Fever 

We ehall first consider the changes at the plaee of iufectaon, and 
the way in which the disease extends by contuiuity of the tissues. 

It has already been stated that the inf eetion may start from varions 
places. No doubt the part where the placenta was inserted is able to 
absorb septic matter, yet this rarely takes place, because the infecting 
agent does not commonly reach it. 

Infection takes place much more frequently through the lacerations 
of the cervix. They are, though slight, scarcely ever absent in any case 
of labour,and the examining finger, as the bearer of the infection easily 
passes up to them. In the great majority of instances the infection 
IS favoured by the slight rents in the mucous membrane, to which all 
primipane and most juluripartB are subject when the head appears in 
the vicinal outlet. In every case of labour the examining finger of 
the accoucheur or midwife frequently passes through this portion of 
the va^a. The septic matter brought by the finger is easily de- 
posited there, and, if alight solutions o£ continuity exist in the 
mucous membrane the poison is absorbed. It only exceptionally 
occurs that infection is produced by the absorption of the mortifying 
portions of the mat«mal soft parts by the surrounding living tissues ; 
it is met with more frequently when the wounds are recent over 
which the putrid secretion passes. 

Very often the edges of the wound begin to ulcemte, forming the 
so-called puerperal ulcer. This is, of course, situated at the place of 
the woimd, usually, therefore, in the vulva, on both sides of the labia, 
or behind the frenulum. Lacerations of the perinseum also are 
easily changed into idcers, and heal up later on by second intention. 
We often find, however, ulcers in the vulva, whilst the lacerations of 
the perinteum have healed by first intention. Then the inoculation 
had not taken place at the perineal wound, and it was able to unite 
before the putrid secretion passing over it could convert it into an 
ulcer. The same can be seen in the lacerations of the cervix, and in 
considerable endometritis also at the placental insertion. The tdcer 
has tumid edges, the hose is covered with a dirty yellow coat ; it has 
a tendency to extend, and heals only very slowly when the coating 
is thrown off and fine granulations appear at the base. Still more 
advanced changes, in the cervix and at the placental insertion 
discovered at the post-mortem examination, show the ulcers to be 
covered by a diphtheritic, brownish- green scar. 

If the inflammation extends along the surface the mucous m 
brane of the vagina becomes swollen, and the submucous tissue is the 
seat of a more or less extensive cedema. The mucous membrane in 
i;olpitis feels soft and infiltrated ; the greatest swelling is around the 
ulcers, and usually considerable (edema of the labia pudendi is met 
with. The process is the same as takes place lu tho skin, and is known 
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as erysipelas, and Yircbow, therefore, has called it erysipelas ma- 
lignum puerperale internum. It is not improbable that the same 
process sometimes extends also to the labia pudendi, the nates, and 
the neighbouring parts of the thighs ; yet in women recently delivered 
the diagnosis is very difficult, as those parts are already, as a rule, 
of more than a rosy colour. The great oedema of the labia and the 
sloughing which sometimes arise a£ter a few days, attended by high 
feyer, favor that view. Then between this inflammation, extending 
along the surface of the mucous membrane and the phlegmonous 
process, attacking the subjacent connective-tissue layers, there exists 
no radical difference. Both consist in the infiltration of the tissue by 
small cells (derived, according to former views, from the prolifera- 
tion of the connective-tissue cells, and, according to Cohnheim's 
observations, due to the migration of the white blood-corpuscles 
from the vessels), attended by great hypersemia and serous transu- 
dation. Yolkmann's and Steudener's researches have shown that in 
simple erysipelas this process does not remain limited to the rete 
Mafpighii, but that it extends into the subcutaneous connective 
tissue, as in the phlegmonous variety of erysipelas. 

The inflammation produces only palpable changes in the uterine 
mucous membrane. When it is very iutense in the normal puer- 
peral state the inner surface of the uterus has the appearance of 
mtense catarrhal inflammation. When portions of the uterine 
mucous membrane rapidly mortify the endometritis assumes a 
diphtheritic character. The aspect of the mucous membrane varies 
according to the extent and the depth of that necrosis. If large 
shreds of the decidua have remained behind they become oedema- 
tous and form rounded projections. 

The superficial layers mortify in patches or in larger masses, and 
between the normal mucous membrane yellowish-brown places can 
be seen, from which masses of detritus can be scraped off with the 
knife. The place of the placental insertion mostly projects into the 
uterine cavity, but is, on the whole, little changed. If the entire 
inner surface of the uterus becomes necrosed, Uiere will be found 
everywhere, according to the state of the serous transudation into 
the organ, either brownish particles or a smeary mass of chocolate 
colour, after the removal of which the deeper layers of the mucous 
membrane or the muscular fibres themselves are laid bare. The 
place of the placental insertion also participates in these changes. 
It is then covered either by a thick scar or after the disintegration 
of the thrombi it shows the smooth muscular layer and the gaping 
openings of the veins. 

Under such conditions the uterus itself is never quite unaffected. 
It is either only slightly contracted or its whole substance is cede- 
matous. In the severe forms of the disease we almost always find, 
either in the uterine parenchyma or close to its margins, distended 
lymphatics with purulent contents, the origin of which cannot in- 
frequently be traced to the unhealthy ulcers of the cervix. The 
l3rmphatics are sometimes found to have partial dilatations of the size 
of a nut, which are filled with pus. They look like abscesses in the 
uterine parenchyma, and can only be distinguished from such by 
their smooth walls, since the afferent and efferent vessels cannot 
always be found. 
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Afi a. rule, the inflammation does not extend to the mucous 
biane of the Fallopiaii tubes, and even in very mteaae affection of 
the lining membrane the tubal mucouB membrane renmina normal, 
or onlj in a. state of slight catarrhal inflammation. Occasionallv a 
purulent eaJpinijitis oocura, and this may lead to peritonitia, either 
by the propagation of the inflammation or by rupture of the tube 
through i)uru]ent effusion. However, in a gieat many aiaes the 
peritotiitia arises from other causes. 

If the whole of the lining membrane of the uterus is converted 
into a pultaceous mass the parenchyma also becomes implicated in 
the process. If the endometritis is more intense there are usually 
also changes in the uterine parenchyma which constitute metritis. 
They consist of an (edematous condition and a cloudy swelling of 
the whole oi^on. The uterus is then badly contracted, and is so 
soft that the pressure of the intestinal coils resting upon it leave 
their impression. The transudation is either purely cedematous, 
more frequently, however, it is cloudy, albuminous, of a finely 
grauular aspect, sometimes also tinged with blood. If the ichorous 
endometritis eitends deeper, a portion of the uterus also mortifies 
(putrescentia uteri), and this may lead to perforation into the abdo- 
minal cavity. 

In other though very rare cases a copious proliferation of cells in 
circumscribed s]>ots of the uterine parenchvma leads to the forma- 
tion of abscesses, which terminate in caseoits inspissation or in 
perforation. They are distinguished from the lymphatic dilatations 
tilled with pus by the absence of a smooth lining membrane and by 
their more windmg and less round shape, but have, no doubt, been 
frequently mistaken for them. Although under certain circum- 
stances the inflammation may be propagated from the uterus to the 
flurroimding connective tissue, yet parametritis usually arises in 
another way. The infianunatoty process due to the infection 
extends less along the surface of the mucous membrane, but follows 
from the place of infection (which is, aa a rule, the vaginal out- 
let) the course of the connective tissue situated around the vagina 
and uterus. 

This affection of the connective tissue is perfectly identical with 
the phlegmonous process not infrequently observed in the con- 
nective tissue of the extremities. It consists Lu on acute inflam- 
matory cedema. The connective tissue swells and becomes somewhat 
cloudy and opaque ; in severer forma the swelhng increases, the 
whole tissue is tumid, and their interstices filled with serum, fre- 
quently also with a gelatinous, semi-coagulated material. There is 
besides a copious infiltnLtion of the tissue with small cells. 

This diffuse acute cedenia occupies all the pelvic connective tissue. 
It commences, as a rule, around the vagina, extends higher up, 
and also attacks the whole subperitoneal tissue, so that the peri- 
toneum itself appears to be somewhat raised from its liasal structure. 
It may also extend to the iliac bones, behind to the connective 
tissue around the kidneys, even to the diaj)hragm, and to a large 
portion of the anterior abdomiaal wall. More rarely the process 
exctnds to the connective tissue accompanying the larger vessels 
and nerves of the lower extremity, and produces the swelling of the 
thigh known as phlegmasia alba dolens. The most considerabla 
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swelling is turaally tinder the portion of the peritoneum lining the 

Selvis, for here all the conditions appear to fistvour the swelling. After 
eliverj the circumference of the uterus has greatly dimini^ed, and 
therefore the peMc portion of the peritoneum is still too large, so to 
speak, for the pelvic organs, although the elasticity of the membrane 
prevents the formation of folds. The cellular tissue between the 
two layers of the ligamentum latum is, on account of its looseness 
(during pregnancy the broad ligaments imf old and cover the sides 
of the uterus), especially liable to swell from the inflammatory 
cedema. As these places are easily accessible to the combined 
external and internal examination, the diagnosis of inflammation of 
the pelvic connective tissue can be made from the condition of the 
broad ligaments. The peritoneum, however, adheres closely 
to the uterus, and a considerable exudation is therefore im- 
possible. 

In mild uncomplicated cases the process always terminates in 
recovery, and the cedema rapidly disappears. Where the formation 
of the cell-element is slight hardly a tnJce of a change is left behind. 
If, however, cellular elements accumulate in larger masses they, as a 
rule undergo fatty degeneration ; and whilst the liquid constituents 
are rapidly absorbed, a hard tumour remains, consisting of finely 
granular aetritus, which under favorable circumstances may also be 
absorbed in the course of a few weeks. In comparatively rare cases 
the cellular infiltration becomes so thick at a limited spot that an 
abscess forms, which terminates in the way described below. 

A still more intense infection may be followed by a kind of 
necrotic softening of the subserous connective tissue. The peri- 
toneum is then found to be raised from the subjacent structures, 
the connective tissue itself infiltrated with an opaque serum, of a 
dark brownish-red or chocolate colour, due to an imbibition with 
hffimatin and to putrefaction, evolving a putrid odour. The necrotic 
connective tissue may also be thrown off, as has been observed in 
a case where the patient succumbed to a putrid pulmonary abscess, 
whilst an intense general peritonitis tended to recovery. The retro- 
peritoneal connective tissue above the left ilio-psoas muscle was found 
as a white necrosed shred about one foot long, perfectly free, in a 
cavity beneath the peritoneum. 

In many cases of parametritis thrombosis of the lymphatic 
vessels is foimd within the inflamed spot. The coagulated lymph 
either uniformly fills the vessel or gives the appearance of a string 
of beads. Sometimes also single larger dilatations of lymphatic 
vessels are seen, like those of the uterus described above. The 
thrombosis may be due to the direct influence of the infecting 
matter, but more frequently it is caused by the inflammation of the 
connective tissue aroimd the vessel. The products also of the 
inflammation of the connective tissue have a tendency to coagulate, 
and the contents of the lymphatic vessels participate in the 
process. 

The significance of the thrombosis of the lymphatic vessels has 
been variously interpreted. Whilst Hecker and Buhl ascribe to the 
inflammation of the lymphatics all the pernicious characters of 
puerperal fever, Yirchow, on the contrary, was the first to show that 
the lymphatic thrombosis is to some extent a fiivorable ii^ci^^nt. 
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Bisce the occluded vessels are thus prevented from transportii^ ilie 
infecting substances ; and, in fact, the nearest group of lympoatic 
glands ifl alone found to be inflamed ; the inflammatory process ia 
there at least delayed, and the rest of the lymphatic system ie in this 
vaj shielded, as it were, against infection. 

The lyrophangitia, therefore, cannot any longer be considered the 
principal and essentially pernicious alteration. It is an accidental 
chun(^, which usually remains limited to the spot of inflammation, 
and may heal. Vei^ rarely the thrombosia eitends further upwards 
towards the ' thoracic duct ; if so, there are always other very con- 
siderable changes. We have seen a healing process going on in the 
thrombosed lymphatics in the body of a puerperal woman who died 
after a general peritonitis had begun to subside. The contents of 
the dilatation were no longer purulent, but formed an inspissated 
yellow ball. 

In more intense parametritis the OTariea also, which are in 
direct continuity with the connecttTe tissue, participate in the in- 
Sammation, and oophoritis developea. It is, however, almost 
always of minor importance, an affection of secondary consideration, 
in BO far as it does not materially determine the character of the 
danger. In cases of putrid decomposition of the subserous tissue 
the whole ovarian stroma is somctiincs seen to be entirely disinte- 
grated, and oa incision of its coat the whole contents escape aa 
miscoloured serum from a cyst. In such cases ail the other changes 
are also very considerable, and the affection of the ovaries is then, if 
not leas in intensity, at any rate less in extent. Only very rarely 
abscesses form in the ovaries, which perforate either early or acquire 
an enormous size and later perforate externally or into adhering 
neighbouring organs. 

The neighbouring layers of the uterus also become in conaiderahle 
parametritis the seat of an inflammatory oedema. This is distin- 
guished from that of endometritis by the pathological changes being 
more pronounced in the external layers. 

Aa in parametritis the connective tissue close beneath the peri- 
toneum ia affected, it is easily intelligible why the seroua membrane 
itself becomes implicated in the inflammation. In a less virulent 
infection, and in sbght and very gradual swelling, pain, the surest 
sign of the implication of the peritoneum, may be absent. If the 
swelling is more considerable the dragging upon and the changes 
in the position of the peritoneum cause an irritation. Symptoms of 
perimetritis follow, or, more correctly, of pelvic peritonitis, aa the 
peritoneum covering the uterus is less affected than the other por- 
tions li n i'i g the pelvia. In fatal cases the inflammation rapidly 
extends to the ]>eritoneum, and soon a general peritonitifl is 
established. 

Folvio peritonitia, aa a rule, consists only in an inflammatory irri- 
tation of the serous membrane without much exudation, or pseudo- 
membranes are formed, which lead to adheaiona between the organs 
contained in the pelvis. Their cicatricial shrinking may cause a 
change of position of the organs, and give rise to a variety of com- 
plaints. More intense inflammation may cause intra-peritoneal 
suppuration, which, when encapsulcd, is only very gradually reab- 
sorbed, or the inflammation extends to the whole peritoneum. 
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Qeneral peritonitis arises most frequently in the course of 
parametritis or pelvic peritonitis in the way described above, 
and is rarely a consequence of ichorrhsemia. It rarely follows 
endometritis, so that the inflammation is propagated to the peri- 
toneum through the parenchyma of the uterus or the Fallopian 
tubes. 

In recent and relatively mild cases the whole peritoneum, and 
especially that enveloping the intestinal coils, is finely injected, and 
the contents of the abdominal cavity are looselv adherent to one 
another by means of pseudo-membrane. The exudation is sometimes 
small in quantity, aunost purely serous, and containing few pus- 
oorpuscles. In other cases, again, there are limited patches of pus, 
or thick yellow membranes of coagulated fibrine have formed, which 
everywhere cover the organs. The liver has usually a thick 
coatmg, and the uterus, except where it is in close apposition to the 
intestinal coils, is covered by the exudation. The intestines are 
distended on account of the meteorism and the diaphragm is pushed 
upwards. 

In the most fatal cases due to ichorous parametritis there is 
no fibrinous exudation. The abdominal cavity contains a thin, brown- 
ish, discoloured fluid, of a very putrid odour. The intestinal coils 
have a dark, brownish-red appearance, the same as in incarcerated 
hernia. These cases always terminate in death. If the exudation, 
however, is serous, purely fibrinous, or purulent, recovery may take 
place. The exudation is then either reabsorbed or encapsuled, or it 
IS gradually inspissated ; but the pus may sometimes perforate the 
intestine, and, ^om the subsequent escape of feecal matter into the 
abscess, a putrid peritonitis follows, or, whilst the pathological 
changes undergo a retrogressive metamorphosis tending to recovery, 
a fresh exacerbation causes death. 

The peritonitis may also extend through the diaphragm to the 
pleura. More frequently, however, the pleurisy, as well as the peri- 
tonitis itself, is the consequence of ichorrhsemia. 

We must now consider the way in which the whole organism is 
infected, that is, the changes which take place generally, and are not 
the result of the inflammation spreading by continuity of tissue. It 
must be borne in mind that the inflammation of more distant 
organs in puerperal fever arises in the same way as it docs in in- 
fection after injuries of other parts of the body, and as in surgical 
diseases. 

Experience has shown that in cases of intense septic infection 
death may take place in a very short time, and that the post-mortem 
examination reveals no other distinct macroscopical changes than 
that the blood is dark and non-coagulable, and ecchymoses into 
various tissues. By an examination of the elementary structure of 
any organ the commencement of an acute inflammatory process is 
seen, viz. fine granular infiltration (the so-called cloudy swelling), 
fatty degeneration, or even disintegration of cells. The experiments 
of C. O. Weber, Billroth, and many others, have shown that septic 
matter has pyrogenetic and phlogogeneous properties, that is, it is 
capable of producing fever and local inflammation. The theory, 
therefore, is that in cases of acute septicaemia such a quantity of septic 
matter has been absorbed that the blood has received phlogogeneous 
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propertieB, and tlmt it ia B.ble to produce iafiiuainatory ohanges vfaet«> 
ever it goes. Sucb a general inflamuiation of the whole organimn, 
and especially of those organs, the undisturbed function of vhich ia 
necessary for the preservation o£ life, must be able to destroy life 
before more palpaole changes have developed in individual organs. 
Accordingly, in such cases, functional disturbances of the oi^auaare 
alone observed during life, and after death only the commenceiuent 
of parenchymatous inflammation of those organs, the cloudy 
swelling of the cells. 

In other cases the infection of the blood is not so intense ; fever 
ia the sole symptom of the general disturbance ; the functions of 
the organs important to the maintenance of life are uot so disturbed 
that death must inevitably follow. If infecting matter has only onod 
been absorbed into the blood the disturbances caused by it soon pass 
off, as shown in munerous experiments on animals ; the poison is 
rendered innocuous within the organiam or eliminated from it. Such 
is the case when putrid matter has been once injected into the blood. 
By infection from a wound the absorbed matter has atill another 
effect ; locally, around the wound, it seta up an inflammation pro- 
gressive in character, the acute inflammatory cedema, with a ten- 
dency to extend along the connective tiasue. In this inflamed spot, 
again, materials are produced by the disintegration of tissues, 
equally possessed of pyrogenetic and phlogogeneous properties. Con- 
tinually small quantities of these matenals are absorbed into the 
blood, and thus the fever sustained. At the same time the 
blood, now poasessed, although in a slight degree, of phlogogeneous 
properties, may also cause inidammation in other organs, predisposed 
to inflammation, either on account of their anatomical condition or 
on account of the idiosyncrasy of the patient. Such organs are chiefly 
the hirge abdominal glands and the aeroua membrEines, also the striped 
muscles and the connective tissue. Whilst the process previously 
described as consisting of a uniformly acute degeneration of all the 
organs has been called septicfemia, the one juat mentioned, where the 
process ia more chronic and limited to individual organs, has been 
called ichorrhtemia. A specific difference between the two does not 
exist, it ia only one of degree ; for where septicemia baa not quite 
an acute course it ceases to be a pure intoxication with the origi- 
nally infecting agent, but the infection of the blood is now aided by 
the absorption of the products of the local inflammation, which pro- 
ducts, however, are not specifically different from the original agent. 
On the whole, septiciemia may be considered the acute, icLorrluemia 
the chronic, or rather subacute septic infection. 

There is still another way in which the whole organism can be 
affected from the local disease. It may happen that pieces of a 
thrombus which bad formed in a vein may enter the circulation, and 
be arrested in on artery and there cause inflammation. Throm- 
bosis of the veins, however, has properly nothing to do with septic 
infection, and apart from any infection a piece may be torn off a 
thrombus, and, entering the circulation, may be arrested in the pul- 
monary artery as an embolus. Embolism, therefore, is not a disease 
d« : to infection. But, in reality, the case ia different. It certainly 
rarely occurs that particles are torn off a. healthy parietal thrombus, 
which occludes a venous branch aud projects somewhat into the 
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main vein. If it occurs, and the embolus is arrested in the lung, 
under normal conditions it usuallj becomes encapsuled, and the area 
supplied bj the occluded blood-vessels is in a collateial way again 
brought within reach of the circulation. But the case is different if 
the tissue around the thrombosed vein is the seat of a phlegmonous 
inflammation. Under the influence of the surrounding mflammation 
the thrombus disintegrates, and the products of disintegration easily 
enter the circulation. Recklinghausen and Babbnoff have shown that 
wandering cells pass through the walls of the vessel into the thrombus. 
If such a particle is arrested in the lung under the altered conditions 
of the diseased organism, a hsemorrhagic infarct is formed, that is, a 
stasis in the vessels at the periphery of the occluded spot ; and the 
embolus itself now produces inflammation in its vicinity, which is 
like to that which caused its own disintegration, and therefore 
either purulent or ichorous. In point of fact, infection is highly 
conducive to the origin of embolic centres, but the latter are always 
complications only of ichorrhsBmia, and embolism itself is an aoci« 
dental affection, not directly due to infection. 

A priori it may appear that in puerperal women embolic centres 
ought to be of frequent occurrence, since there is always thrombosis 
of the blood-vessels at the placental insertion, and, as Virchow has 
shown, all the conditions are present which favour the formation of 
thrombi by compression and dilatation. But this is by no means 
the case. They appear to be more frequent in surgical cases ; and 
even in diseased puerperal women, in whom embolic centres occur, 
these appear not to have arisen in the great majority of instances 
from the sources above mentioned, but from veins which became 
secondarily thrombosed within a phlegmonous centre. 

There is also another important question, whether the circumscribed 
inflammation of individual organs is exclusively due to embolism 
or whether they may be a consequence of ichorrhsemia. It must be 
decidedly admitted that circumscribed lobular inflammation may 
also arise independently of embolism. Virchow also, although with a 
certain reserve, has given it as his opinion that he did not consider it 
improbable ; whilst Billroth and Waldeyer derive all circumscribed 
metastatic inflammations from embolism, although they themselves 
confess that an exact demonstration of an embolus can very fre- 
quently not be made. According to our own observations, circum- 
scribed inflammation of various organs tmdoubtedly arises inde- 
pendently of embolism, and we ascribe to ichorrhsemia also the 
power of producing lobular inflammation. It may certainly be very 
difficult to distinguish between them and embolic centres. In 
doubtful cases the presumption is in favour of embolic origin in 
inflammation of the limg, and in that of other organs in favour of 
ichorrhsemia. 

The anatomical appearances in the dead body after infection 
of the whole organism are, therefore, very variable. In extremely 
virulent and rapidly acting infection — acute septicaemia — the paren- 
chyma of the most vulnerable organs is found in the stage of cloudy 
swelling, the commencement of parenchymatous inflammation. 
There are often also numerous extravasations of blood, espe- 
cially beneath the endocardium and the mucous membrane of 
the intestinal canal, together with catarrh of the latter ; both of 
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them are regularly met with in b 
animals. In the less intense and n 
ichorrhffimia^— there is pspeciaJly diffuse or circumscribed parenchj- 
matouB inflajnmation of the large abdominal glands and purulent 
inflammation of the serous membranes. There is also acute cedema 
of or abscesses in the connective tissue, partial inflamiaation of some 
miucles, and alucesses of the lymphatic glands. In fatal cases of 
septicEemia circumaeribed centres of embolic nature are rarely 
found in the lungs, and in other organs they are never found if it 
has run a very rapid course. They are very frequently met with in 
ichorrhainia. 

We muflfc, however, limit ourselves to mentioning briefly the most 
important changes that are met with in some organs. 

Amongst the serous membrane the pleura is, with the eiceptjon of 
the peritoneum, most frequently the seat of inflammation. Of peri- 
tonitis, and the possibility of its origin by ichorrhfemio, we have 
already spoken. ' Fleurisy is uncommonly frequent, but does not 
always arise from iehorrhtemia. It is not infrequently due to per- 
foration, or to a mere propagation of inflammation from an embolic 
centre in the lung or from pneumonia of another kind. But it may 
arise also, as shown by the inflammatory cedema of the interme- 
diate layers, by continuity of tissue, the inflammation of the peri- 
toneum being propagated through the diaphragm. We have seen 
it once caused by the perforation of a purulent abscess of the spleen 
into the pleural cavity. Pericarditis eitenia is often connected with 
pleurisy of the left side. The pleurisy may be of an adhesive cha- 
rauter, and thus thick adhesions will ho formed, which are some- 
times gelatinous from serous transudations, or there is a flbrino- 
purulent coating, or very frequently a copious serous or purulent 
exudation, sometimes even discoloured and putrid. 

Inflammation of the cerebral membranes is comparatively rare. 
The interna! surface of the dura mater is covered with a gelatinous 
fibrino- purulent esudatiou, the pia mater variously altered, from a 
slight iujeelion and slight (edematous opacity to a purulent menin- 
gitis. Virchow found in one case a purulent opacity of the j)08terior 
comu of the left lateral ventricle. 

Inflammations of the joints are far more frequent. The shoulder- 
and the knee-joint are most frequently attacked, but the wrist, the 
elbow and the hip may be the seat of a purulent inflammation as 
well as the others. In one case there was pus around the shoulder- 
joint, without the joint itself being implicated. Pus aecumulated 
in the joint may perforate and undermine the surrounding soft parts 
to a great extent. 

iJudocarditis has often been seen in ichorrluemia and septicEmuio. 
The endocardium is finely vascular, and beneath it aie extravasations 
of blood, which extend into the muscular coat. It may lead also to 
papillary proliferation of the epithelium, ulceration of the valves, 
and consecutive embolism. We have once seen circumscribed 
endocarditis arise from a putrid thrombus, which hod been arreeted 
under the inner segment of the mitral valve. 

We have already mentioned that the lungs are the moat frequent 
seat of emliolic infarction and of al«eesses of the known cuneiform 
shape ; for under the influence of the infection the thrombi, as a 
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rale, disintegrate into very small particles, which enter the circulation, 
and are arrested in the finer branches of the pulmonary artery ; in it 
are often found embolic centres, not yery numerous, and seldom 
large. Thrombi of such a size that they are arrested in the 
larger branches of the pulmonary artery are a rare occurrence in 
septic infection. We have, however, seen it once in the body of 
a puerperal woman, in whom the general peritonitis had subsided, 
and where the thrombosis of the inguinal and crural veins extended 
up towards the third lumbar vertebra ; very large emboli had been 
arrested in most of the larger branches of the pulmonary arteir, 
although not completely blocking up the vessels. One branch only 
was pervious, that leading to the left upper lobe. At the place 
of division of the artery which supplied the left lower looe a 
large discoloured old embolus was found. The same was the case 
in the pulmonarv branch of the right limg, yet those emboli did 
not perfectly occlude the arteries. Perfect obstruction was only 
found in some small branches, but in the areas supplied by them 
infarcts were by no means always found, so that the latter were not 
numerous, and the greatest part of the lung was only the seat of 
yerv intense oedema. 

Asides embolism there is often lobar and lobular pneumonia of 
ichorrhsemic origin. The exudation is rarely of a purely croupous 
character, mostly somewhat serous and discoloured, and seldom occu- 
pies only one lobe and this exclusively ; more frequently the greater 
part of one lobe is infiltrated, and in the other are found lobular infil- 
trations of the same kind. The greatest tendency to pulmonary gan- 
gprene is caused by the presence of putrid emboli, but in discoloured 
pneumonia also the pulmonary tissue may disintegrate. 

The spleen is most frequently enlarged, the pulp soft, greasy, of 
chocolate colour, and rarely perfectly liquescent ; in other cases tiiiere 
are lobidar infiltrations of an icorrhsemic nature. Embolic centres 
in the spleen are equally rare. 

The liver is seldom perfectly imaltered. Besides embolism all 
stages of commencing cloudy swelling of the liver-cells to their per- 
fect disintegration — acute yellow atrophy — are observed. These 
changes are rarely uniform throughout the whole organ. There \a 
chiefly a far-advanced fatty infiltration, or the already perfect disin- 
tegration of cells with relatively or quite intact portions. The fatty 
infiltration is recognised on section by the clearer spots, which con- 
trast with the brown parenchyma, but the transition into the latter 
is usually indistinct. 

In the kidneys also embolic centres are met with, as well as other 
dircumscribed and diffuse inflammations. The epithelium of the 
oriniferous tubuli is infiltrated with fat and disintegrated. Cloudy 
swelling is very commonl;^ met with, and sometimes also, in the 
cortical portion, degenerative processes. 

Buhl saw in one case a parenchymatous inflammation of the 
pancreas with disintegrated glandular cells as in the liver. 

There are also suppurative and putrid inflammations of the 
parotid glands and of the mammse, and in strumous cases of the 
thyroid ako. These probably are only exceptionally due to em- 
bolinn, and they contain either pure pus or a tnin putrid secretion. 

Inflammation of the eye is most frequently caused by embolism. 

23 
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It begins witli awelliog of the ejelids, hjpcrEemia, and beemoirliage 
tbe eomea, a,nd the iris become opaque, pus U formed, the cornea 
ruptures, and the process tenninattB m destruction of the eyeball. 

The lymphatic glands may begin to auppurate later on in the 
course of the disease. The inguinal cuid the axillary glands are the 
most commonly implicated. 

Purulent inflammatious of the muscles and the connectire tissue 
of the extremities are also met with. The cause may sometimea be 
embolism, but not always so. These abscesses iisuaUy contain pure 
pus, but sometimes the primitive fasciculi of the muscles (also of the 
heart) are broken down into a molecular detritus, and in tbe connec- 
tive tissue circumscribed softened spots also appear, whieb break 
and diaeha:^ a thin matter with necrotic shreds. The acute swelling 
of the connective tissue may qiiite subside. 

The intestinal tract is in many cases (even where no calomel hu 
been administered) the seat of a catarrhal inflammation with ba- 
morrliage, and occaj^ionaUy also of ulcerations of the mucous mem- 
brane, due to hsemorrhagic infiltrations. The same kuid of ulcer, 
due to the same cause, is also found in the bladder. IMpbtheritio 
enteritis ia rarely seen. 

If we add to the above the inflammations of the skin which occur 
as circumscribed hypereemia or as pustules, we shall have moitioned 
all the more important metastatic centres which, either of ichor- 
rhiemic or embolic nature, occur in the puerperal state, and also in 
aU the organs of the body. (Erysipelas is always due to direct infec- 
tion, either at the originally infected place at the vulva, or by inocul^ 
tion at a place of injury. We have seen it start twice from an 
excoriation of the left nostrit.) 

It has already been mentioned that at times, when puerper^fever 
ia epidemic, the new-bom child also dies of septJe infection. This, 
as a rule, starts from the umbilical wound (doubtless by '"ff'"i"1 
iiioculation), and bos a similar course to that of puerperal fever in 
the mother. There is cither erj-sjpelaa of the abdominal walle, or 
the inflammation ertenda from the connectiTe tissue of the umbilicus 
to the subperitoneal tissue, and cauaes a secondary and fatal perito- 
nitis. The vessels and the structiu'es in their immediate vicinity 
may suppurate or mortify. In the umbilical arteries disintegnited 
thrombi are found. Embolic centres in other organs are very rare^ 
but ichorrluemic pneumonia is rather frequent. 

c— Symptoms and Covrse of Puerperal Fever 

The outbreak of the disease essentially depends upon the period | 
at which infection has taken place, Tma, aa a rule, occurs I 
during the eipulsion of the fcetus or in the stage of the afterbirth, i 
but sometimes also at the commencement of labour, and even during I 
pregnancy ; for at an early period of labour the os uteri may be al- I 
ready lacerated, and even during pregnancy, when the internal os is I 
patulous, the examining finger may open some of the absorbent I 
vessels by the separation of the decidua, which is shown by the blood [ 
covering the finger when withdrawn after an examination. 

If infection takes place during gestation this is, as a rule, in- 
terrupted. Infection ia a rare occurrence a fuw days after JeUveiy, 



1 



I 



PUEEPEBAL FEVER 843 

when the small lacerations liaye cicatrized, or haye begun to form 
granulations ; but it is, neyertheless, possible, because the granulations 
can be easily destrojed and the recent cicatrices irritat^. If , as is 
usual, the woman is infected in the last stage of her deliyery, the 
first part of the puerperal state passes quite normallj. The tem- 
perature during and after birth depends exclusiyeljupon the process 
of labour ; eyen in infected women, if labour has not giyen rise 
to any considerable disturbance, the temperature is normal, that 
is, it rises within the first twelye hours, and in the second twelye 
hours it again &Ils yery commonly to below 37^ C. The 
pulse may also be slow, not infrequently from 60 to 70 in 
the minute, but sometimes it is frequent from the commence- 
ment. 

The first signs of the outbreak of the disease are obsenred in from 
thirty to forty hours after infection; usually, howeyer, on the 
second or third day after deliyery, whilst in cases in which in- 
fection has taken place earlier the disease begins on the first day 
or eyen during labour itself, and in the exceptional cases where 
infection takes place later the first appearance of the disease may 
be at a much later period. 

The disease is sometimes, but by no means regularly, ushered in 
by a yery pronounced rigor. More frequently the temperature rises 
with, at least, a subjectiye sensation of cold and slight shiyering ; in 
other cases the feyer begins yery gradually. 

Chilliness or rigor is by no means a sjrmptom of great import- 
ance. They are often absent in the most fatal forms of puer- 
peral feyer, and, on the other hand, puerperal women so easily feel 
chilly, that eyen a yery seyere rigor, imaccompanied by other symp- 
toms, need not be considered as the precursor of graye pathological 
changes. 

Since almost all the organs of the body may be attacked in puer- 
peral feyer, the symptoms of the disease are, therefore, yery yanable. 
The following description wiU be limited to the sjrmptoms peculiar 
to puerp^ feyer. 

Fuerperal ulcers are, as a rule, attended by only yery insignificant 
symptoms ; the most constant is a burning sensation during micturi- 
tion, which, howeyer, is also obseryed in non-ulcerating lacerations. 
Usually the inflammation extends to the connectiye tissue in the 
neighlx)urhood of the ulcer, and in consequence of it the labia 
become yery oedematous. Since the ulcers are frequently larger on 
one side than on the other, it yery often happens that one labium is 
principally the seat of the oedematous swellmg. Besides the burning 
pain on micturition, the discomfort arising from the oedema, and 
the intense pain on touch, there are no other symptoms which pro- 
ceed from the ulcers. Feyer almost always accompanies their occur- 
rence, on account of the extension of the inflanimaix)ry processes to 
the neighbouring connectiye tissue ; but the ulcers themselyes are 
not directly concerned in the eleyation of the temperature, because 
the temperature often remains rather low when the ulcers are yery 
large, and thickly covered. They heal yery slowly ; their covering is 
then thrown off, and healthy granulations appear at the base. Some- 
times, even at a late period, they cause very intense pain on walking, 
and hsemorrhage after the febrile disease has ceased for weeks; 
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tbo induration also of the labia, often peraista in a moderate degree 
for a long time. 

In the chapter on the physiology of the puerpt-ral state we have 
already calli^d attention to the fact that, in a recentlj delivered 
woman, the mucous membrane of the vagiua, and especially that of 
the uterus, is the seat of changes which elsewhere are considered 
as constituting catarrhal inflammation. It is, therefore, impossible 
to describe the symptoms of a simple catarrhal endometritis. 
Usually fever, scanty secretion, and disagreeable odour of the lochia 
are mentioned as such. From the fever alone we cannot di^nose 
an endometritis, and the ferer itself, if it at all reaches a con- 
siderable degree, is in its turn the cause of a scanty secretion, and, 
consequently, also the cause of the scanty discharge of the lochia. I 
The disagreeable odour is due to the decomposition of the retained ] 
shreds of the deddua ; but such decomposition may also take place 
in women in whom the puerperal state is completely within physio- 
logical limits. 

The commencement, therefore, of an inflammation of the endome- 
trium has no reliable symptoms, whilst the more intense and espe- 
cially the ichorous inflammation, cannot escape detection. Here the 
discharge is of a brownish colour, as a rule, Uiick ; sometimes quite 
serous, and also intensely ichorous and fetid. 

The other symptoms due to such changes in the lining membrane 
of the uterus cannot be accurately followed, because the symptom* | 
of septictemic and ichorrhBemic infection of the whole organism, as 
a rule, greatly preponderate. 

The symptoms which accompany the acute inflamroatoir cedema 
of the pelvic connective tissue are of great importance. The pain 
which regularly accompanies such swelling shows that the serous 
covering is implicated in the inflammation, and so far parametritis 
and perimetritis cannot clinically be distinguished fi-om each other. 
We, therefore, prefer to describe under parametritis those cases in 
which the pain ie absolutely or relatively inconsiderable in propor- 
tion to the estra-peritoneal exudation. Under perimetritis and 
pelvic peritonitis all those cases will be described in which the 
symptoms of a partial peritonitis are most marked. 

Parametritis is usually accompanied by fever, the degree of 
which is very variable. It often begins with, but sometimes 
without, a rigor, most frequently on the second day, and reaches 
its height either at once on the first day, or at least on the 
day following the commencement of the disease. The fever is 
never a purely continuous one, but always shows remissions— as a 
rule very considerable ones j — very frequently even complete inter- 
missions may occur. Exceptionally, the temperature may remain low; 
in two cases of very distmct exudation we could not discover an 
abnormal elevation of temperature, although regular observations 
were taken morning and evening. But, as a rule, it is very 
high, and may reach the highest degree with which life is at all 
compatible. Generally the elevation of temperature corresponds to 
the extent of the exudation, so that with a considerable tumour we 
have a high and continuous fever. Sometimes the temperatui 
completely falls, and rises again after a short time with a new and a 
greater exudation. Almost all the cases, in which at the later period 
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of the puerperal state considerable feyer with pains in the abdo- 
men and exudation are observed, have been preceded by a slight 
parametritis, which, tending to recovery, became more severe through 
a fresh external injury. 

The pulse is usiially frequent, corresponding to the temperature ; 
but some cases are distinguished by a very frequent pulse and only 
a slight elevation of temperature. These cases are always suspicious, 
because they are easily followed by ichorrhssmic and septicemic 
affections. With the beginning of the fever the subjective symptoms 
also appear, and besides the initial and not infrequently repeated 
rigors there are heat, thirst, and headache. 

Pain is the most important of all the subjective symptoms. 
li is certainly not caused by the parametritis itself, but is always 
due to the simultaneous irritation of the peritoneum. The latter 
lying close above the connective tissue, spontaneous pains are 
rarely absent, whilst tenderness on pressure is always observed. 
This is limited to the sides of the uterus, either to one or both of 
them, and at the commencement of the disease it often changes 
its place, so that it is found sometimes to the left, sometimes more to 
the right. 

In the progress of the disease swellings form in some places, and 
most readiily between the folds of the broad ligaments. These latter 
are of the greatest importance, because in combined external and 
internal examination they are easily accessible to the examining finger, 
and from the infiltration of that region the affection of the pelvic con- 
nective tissue can easily be diagnosed. It may sometimes be found 
that at the side of the uterus only an increased resistance and swelling 
exists, so that, without there being a circumscribed and limited 
tumour, the finger cannot be brought so closely to the uterus as is 
usually the case, but a sensation is obtained as if a thick layer was 
situated at the side of the uterus and between the fingers. Of 
course, the infiltration is limited by the superior margin of the 
broad ligaments, so that this can be distinctly felt if the thickening 
extends 80 far. Sometimes, however, the diffused exudation is 
situated only in the region of the internal os, and extends thence 
backwards, so that the sides of fundus uteri are completely free. 
The exudation can be most distinctly felt if it has originally been 
circumscribed, or if at a later period the general serous infiltration 
has decreased, so that only a thick exudation has remained between 
the layers of the broad ligament. Then a thick tumour is found 
by the side of the uterus with a broad base, so that only from its 
abnormal shape, and from the considerable hardness at a later 
period, the exudation can be dintinguished from the uterus itself. 
But more frequently a distinct furrow is felt between the uterus and 
the tumour. Such tumours are not infrequently found on both 
sides, although, as a rule, the tumour on one side is larger than 
that on the other. Sometimes, also, one side is entirely free, or is 
only the seat of a diffused infiltration, whilst at the other side a 
circumscribed tumour is felt. These tumours are, however, as a 
rule so high up that they cannot be felt by an examination per vagi- 
nam. This explains also why for so long a time they have been 
overlooked, or at least their frequency of occurrence has been under- 
rated. Sometimes they extend so far downward that they project 
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from the side of the uterus into the vagiuii, like hard thick aemi' 
circular tumours. Under certain conditions they maj become Tory 
large — almost the size of a child's head, but commonly they are as 
small as a hen's egg. Their shape is often irregular, and this may 
sometimeH be due to the ovary, which lies close to or within the 
tumour. The extent of the exudation is rarely so considerable that 
it fills up the whole pelvic iulet and encases the uterus so com- 
pletely that its bodjf cannot be felt sepai^tely. In very rare in- 
staac«s the tumour is situate on the anterior or the posterior wall 
of the uterus. 

Somewhat more frequently the infiltration extends from the sde 
of the uterus to the iliac fosaa. In such cases tJie combined exa- 
minatiou shows either no tumour at all at the side of the uteras, or 
only a thin diffused swelling ; whilst, by external palpation aloae, 
a tumour can be distinguished situated in the iliac foaaa. It, as a 
rule, gives rise to very decided symptoms by pressure upon tJie nerrci 
of the lower extremity. Wlulst in the tumours reaulting from psfa- 
metritis, lameness or neuralgia is rarely produced, this frequently 
occurs when the tumour is situated m,ore externally. The infiltration 
may also extend to tlie nerve itself. After these tumours have per- 
sisted for some time, the contents become gradually more and more 
inspissated, and in the course of somo weeks or months they ar« 
completely reabsorbed without leaving any trace of their previoos 
existence. As soon as tbo infiammatory state and the tenderness 
have somewhat abated, the tumour begins to contract and becomes 
somewhat smaller, thicker and harder, and its circumference is able 
to be distinctly defined. Under favorable conditions it then rapidly 
1>ecoracB smaller. The reabsorption of the exudation takes place 
with the symptoms of distinct hectic fever, which is esj.'ecially marked 
when the tumoiir is large ; the patient begins to feel pnitty well, 
the appetite retuma, but the temperature, normal and occasionally 
also abuormaHy low in the morning, rises towards the evening with- 
out previous shivering to a considerable degree, sometimes up to 
40° C., or even more. The tumour dimiuiabes consideralily during 
the fever, so that finally only a slight resistance remains. The 
uterus is drawn towards that side and fixed there, but the adhesion 
disappears at a lat«r period, the uterus again returns to its normal 
position, and no trace remains of the infiltration. 

In other cases, esj«cially where external irritations are con- 
tinuously active, the absorption of the exudation does not bike 
place. The tumour contracts somewhat, becouies hard as wtXMi, and 
persists in that form. 

In relatively rare instances the exudation softens and suppurates. 
Such a termination we have only seen once in ninety-twq coses of 
distinctly demonstrable exudation. The tumour tLen gradually 
becomes softer, and it, together with the adjoining stmctares, 
becomes senutive to pressure. At the same time hectic fever sets 
in, not, however, tvith morning intemiissions, but simply ydih 
remissions. The patients feel ill and lose iu weight. Perforatious 
into various organs may then follow, viz., into the rectum, the 
vagina, the bladder, into the abdominal cavity, or into the uterus. 
But the abscess may pass also through the thyroid foramen beneath 
the gluteal musdea and open externally. Abscesses in the iliao 
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(oBsa easily grayitate towards Poupart's ligameDt, and discharge 
their contents externally. 

In the more intense forms of parametritis, the yeins and lym- 
phatic ressels running through the centre of the inflammation are 
frequently involyed in it. From the clinical course it may safely 
be concluded, that in the milder forms it hardly ever produces 
thrombosis of the yeins. It is still more imcertain if the lympha- 
tics are implicated. Howeyer, thrombosis of the lymphatic yessels 
baa not that importance which was formerly generally ascribed 
to it. 

In rare cases the yirulent inflammation of the connectiye tissue 
extends less to the connectiye tissue of the pelyis than to that of the 
thigh. The inflammation may then extend either to the sub- 
cutaneous tissue or to the connectiye tissue which enyelops the large 
▼ascular and neryous trunks. It leads to a phlegmonous inflam- 
mation of the lower extremity which in puerperal women is known 
under the name of ^ phlegmasia alba dolens." 

Very rarely the disease takes such a course that thrombosis 
of the femoral yein is the primary affection, and that this is 
followed by phlebitis and phlegmasia. As a rule, the inflamma- 
tion is primary and this is followed by thrombosis of the yeins and 
of the lymphatics. Sometimes thrombosis does not take place, and 
we, consequently, meet with cases which, belonging to this class of 
affections, are especially characterised by the absence of thrombosis. 
If the infection is yery yirulent a thrombus usually forms in the 
reins ; but at the same time this results in ichorrhsemia, and the dis- 
integcation of the thrombus causes embolism. Phlegmasia of the 
lower extremity frequently commences as late as the second week after 
delirery, after all the signs of an affection of the pelyic cellular 
tiasuey riz. pun in the abdomen and in the lower extremity, and lame- 
ness, caused by the pressure of the exudation upon the nerve had 
preceded. The swelling usually commences at the thigh and simul- 
taneously also oedema round the ankles. The swelling becomes 
rapidly considerable, and the circumference of the whole extremity 
is greatly enlarged. The extremity is movable only with difficulty, 
and numbness and tearing pain are felt in it. The consistency is not 
soft and doughy as in simple oedema, but hard as wood. On account 
of the tension the skin assumes a white and livid appearance and 
may be elevated in vesicles. Not infrequently the inflammatory 
swelling of the connective tissue attacks also the adjoining skin of 
the abaomen, and is sometimes propagated to the other thigh. As 
long as the acute inflammation exists there is rather high fever which 
shows more or less distinct remissions. If the inflammation becomes 
limited, and if the exudation is gradually reabsorbed, the tempera- 
ture decreases. In other cases recovery is delayed by the formation 
of abscesses which may continue to suppurate for a long time. 
Death from phlegmasia is an exception, and only takes plaoB when 
the skin and the subjacent soft parts become gangrenous. It is 
more frequently the consequence of the accompanying ichorrhsemic 
process or the immediate result of phlegmonous inflammation 
(embolism). 

It has already been mentioned that the pains, which in rare cases 
only are absent in parametritis, are always due to an inflammation of 
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the peritoneum. Therefore, a Blight degree of perimetritiB or pelvic 
peritouitia is regularly connected with parametritis. 

Iq some cases the symptoms of pelvic peritonitis are most marked. 
The infection reveals itself by severe pains in the abdomen, which 
come on either suddenly, or after the symptoms of parametritis 
have existed for some time ; the pain may be so great that even very 
patient women complain and cry out loudly. The whole lower portion 
of the abdomen is sensitive to pressure, and usually one comer oi the 
uterus moat so. The temperature rapidly rises with or without 
a rigor, and reaches 40° or 41° C. Tympanitis is always present. 
These sudden and severe symptoms of partial peritonitis may be 
easily subdued by suitable treatment. By local bleeding, the appli- 
cation of cold, and the use of purgatives, recovery may be rapidly 
effected. 

In other cases the pains only slightly abate ; or after they have 
ceased for a short time soon commence a^;ain, and the circumscribed 
peritonitis quickly becomes genera-l. More frequently, however, 
general pentonitis sets in with less acute and severe symptoms. 
It has been graduaUy set iip by the parametritis, and it af^iears 
ui consequence of icnorrhtemic intoxication, just as pleurisy and 
arthritis. 

In these cases the disease begins on tlie second day after delivery 
witli a rigor or slight shivering. But rigors may be entirely absent 
during the whole course of the disease ; in other cases rigors re- 
peatedly recur. The rigor is soon followed by the nsunJ. symp* 
terns of parametritis, tenderness at the sides of the uterus, and 
remitting fever. The pain gradually increaaea in intensity, and 
spreads over the whole abdomen. The tympanites becomes very 
great, so that at last the pressure of the bed-clothes can be no longer 
borne, and the patient continually cries out with pain. The 
diaphragm is pushed upward by the tym[)amtic intestines, which, 
together with the concomitant pleurisy, produces great dyspncea. 
Palpation of the abdomen is unbearable. By means of gentle per- 
cussion we are frequently able to discover that exudation ha« t^en 
place, which, when the patient changes her portion, sometimes 
alowly changes its place. The diaphraj^ is veiy much pushed up, 
sometimes as high as the fourth or even the third rib ; the area of 
the liver dulness is represented by only a small line. There is per- 
sistent nausea or vomiting of greenish fluids, and frequent profuaa 
diarrhcea. Sometimes, also, but not always, in very favorable caaea 
there is obstinate constipation. 

The fever is usually continuous or slightly remittent, frequently 
not exceeding 10° C, whilst the pulse aunost always shows special 
characteristics. If at the commencement of the peritonitis it was 
not very full and frequent, it quickly rises to 120, 140, 160, ur 
even more, beats in a minute as the inflammation spreads. To. 
wards the fatal end the temperature frequently falls, and the 
pulse becomes still more frequent, which, however, is a very bad 
symptom. On account of the great tympanites, respiration is almost 
luwaya very frequent, forcible, and laborious. The face has an un- 
commonly anxious eiiiression, the forehead ia covered with clammy 
Cpiration, the extremities are as cold as ice, and the patient 
mes collapsed often within a few hours. 
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Important deviations from the usual symptoms of general peri- 
tonitis may be met with, so that all the symptoms enumerated, 
though not entirely absent, yet may be but very slightly pronounced. 
The most constant symptom is pain, and yet there are cases in which 
it is very inconsiderable. Sometimes the slight sensitiveness is due 
to the benumbed sensorium, although occasionally, we meet with 
semi-comatose patients who complain of pain. But* we have also seen 
cases of peritonitis where a post-mortem examination has shown 
that the inflammation had spread over the whole peritoneum, and 
yet the patients, without being drowsy, have only occasionally com- 
plained of spontaneous pain, and only slight tenderness was evinced 
by pressure upon the uterus. 

But far more frequently there are spontaneous pains in the abdo- 
men, but they do not reach that degree of intensity which may be 
expected from general peritonitis. After very copious exudation 
the pain, previously very acute, has gradually subsided, so that 
a diminution of sensitiveness, the geneiul state continuing to be bad, 
as well as persistent tympanites and a frequent and small pulse, by 
no means give a prospect of a favorable termination. Meteorismus 
is seldom, if ever, completely absent, but in some cases it is so little 
marked that it cannot be counted upon as a diagnostic sign, since 
puerperal women, under normal conditions, also are usually subject 
to meteorismus. This, however, has a greater diagnostic value, in- 
dicative of an affection of the peritoneum, if the contour of some 
of the intestinal coils filled with gases can be seen through the ab- 
dominal walls. In one* case we have seen very distinct meteorismus 
arise shortly before death in a patient in whom peritonitis, with 
a fibrinous exudation, was already tending to recovery. 

Vomiting is not altogether a constant symptom, though, as a 
rule, it is present ; it sometimes occurs rather late ; and even nausea 
is not always observed. 

By means of percussion only very considerable quantities of liquid 
exudation can be recognised, for a large quantity of exudation may 
accumulate in the small pelvis and at tiie sides of the vertebral 
column. 

The fibrinous exudations which are so frequently seen coating all 
the abdominal organs also escape detection by percussion. 

The fever, and especially the pulse, show great variations in 
cases of general peritonitis. The temperature, which sometimes 
rises to above 41° C.f or even 42° C, is in other instances strikingly 
low, so that it only rises to 39'' C, and very considerable remissions 
alternate with complete intermissions. Fever may often be entirely 
absent in a very acute case, and where there is very copious exuda- 
tion. The state of the pulse is more constant. It is always 
small and always more frequent than would be expected from the 
degree of the temperature. Yet this also is not without exception, 
and there are cases in which the pulse always corresponds with the 
temperature, or where it rises in a striking way only towards the 
fatal end. 

The majority of cases terminate in death. This often occurs even 
in the first week, and sometimes within thirty-six hours. Con- 
sciousness may remain perfectly intact up to the last moment, nay, 
towards the end the patient may feel so comfortable that, though 
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lying pulaelesa, alie congratulates heraelf on her supposed reooreiy, 
In other instances the patient Buffers much from dyiipnoea, and IB in 
fearful itgony towards tne end. Happily, the seusonum is frequently 
benumbed tovmrds the end; delirium occurs, and the patient !»- 
comei perfectly comatose, and then dies collapsed, or very freqeutly 
from a compUcation with pulmonary cedema. 

More ran?ly the symptoms of acute peritonitis subside, and with 
iheiuthe pathological processes within the abdominal cavity. Under 
Bueh conditions the difFused eiudatioa becomes eaeapsuled, forming 
tumours, which distinetly differ from extra-peritoneal tumours. By 
palpation large and limited tumours are felt, situated usually at the 
aides oftbe pelvis, and sometimes reaching upwards to the umbilicus. 
After prolonged palpation, cooing sounds are perceived, and in 
rare instances a crackling ia produced, as in emphysema. 

Bv an internal examination the fundus uteri is found to be a^lu- 
tinated to the place nhicb it occupied before the inflammation began, 
so that the organ having in the mean time diminished in size, thia 
cervii ia very high up, and the vaginal portion no longer eiista, 
but the 03 18 represented by a small opening in the upper por- 
tion of the stretched vagina. As a distinction betweea eitra- 
Eeritoneal exudation, Douglas's pouch is found filled up by a solid, 
ard tumour, whilst the lateral tumours can be reached from 
the vagina only with great difficulty. In other cases Douglas's 
pouch is only slightly afEected, even by a very intense peritonitis. 

In some of these cases the patients do not finally escape the fat^ 
termination, and this is caused by ichorrhsmuc or embolic inflamma- 
tion, by a fresh eiacerbation of the peritonitis, by suppuration of th« 
exudation and by perforations into the intestines, liecovery is not 
quite BO rare, but even in favorable cases numerous peritoneal adhe- 
sions remain, whieli cause colicky pains, changes in the position of 
the uterus, as well as sterility due to tbe ovaries being encapsuled, to 
flexions of the uterus, or to occlusion of tbe Fallopian tubes. The 
position of the uterus is bo altered by pelvic peritonitis alone, that 
the fundus is drawn over either to one side, forwards, or backwards^ 
or a general peritonitis may cause the fundus to adhere at an ab> 
nOTmally high level, and after its re-formation it remains elevateil, 
the vagina being at the same time drawn out to a great extent. 

Oeneral peritonitis is not often met with without ichorrhe^uio 
complications of other organs. The aymptoma, therefore, may be 
very varying, since through the icborrhiemia almost all the organs 
may be inflamed. As has already been mentioned, ichorrluemia and 
septicjemia are not specifically different, and, as a rule, replace one 
another, so that their clinical aspects cannot be separately given; 
yet the extremes of series of cases of prolonged ichorrhremia and of 
acute septicemia are considerably different. The fever of ichor- 
rhffimia has the greatest aimilari^ to that of severe parametritis. 
The unusually high fever and the frequency of the pulse are 
decidedly of an ichorrheemic nature ; although in most cases in 
which recovery takes place, and in which affections of more cUetant 
organs cannot be demonstrated, a diagnosis of ichorrhtemia cannot 
be made. The fever regularly logins with a rigor, or at least with 
a subjective sensation of cold, and these rigors repeatedly recur. 

The type of the fever Is quite irregular. The temperature variea 



rUEBPEBAL FEYEB 351 

and often rises in a few hours some degrees. In the more intense 
cases the patients feel very unwell; sometimes thej moan loudlj 
without complaining of pain in anj particular organ, and are con- 
scious that death is approaching. 

Icterus and profuse hsBmorrhage from the genitals not infrequently 
occur. These are soon followed bj symptoms showing that yarious 
organs are affected ; cough and pain in the chest show the affection 
of the lung and of the pleura ; tiiere is rarely bloody expectoration. 
The implication of the kidneys is shown by the presence of albumen, 
pus, and blood in the urine. There are also pains and swelling of the 
3oints, inflammation of the connective tissue, abscesses in the muscles, 
and sometimes, though rather late, suppuration of lymphatic glands. 
The disease either tends to recoyery with a gradual abatement of 
the symptoms, or death more frequently takes place with increasing 
frequency of the pulse, and sometimes with a yery low temperature. 

Oases of yery acute septicsemia may also commence with a rigor. 
The temperature does not usually rise yery considerably (to about 
40^ C), but remains at that height or at least only slightly re« 
mits, whilst the pulse and the respiration are yery frequent, and 
death may rapidly occur in two or three days. The most marked 
symptoms are fetid diarrhoea, increasing frequency of the pulse and 
of the respiration, a low temperature, and a typhoid condition. In 
many other cases the disease passes unobseryed into ichorrhsemia. 
The process, which had at first been considered as decidedly s^tic« 
samic, now becomes ichorrhsemic if its course be not yery acute, as 
soon as there are affections of an oigan, for instance, of the lungs 
or of the joints. 

The previous description refers to the general aspect of the more 
intense forms which puerperal fever assumes. According to the 
localisation of the disease in individual organs, the symptoms also 
will greatly vary. It would lead us too far were we to give all the 
detaJlBi of the symptoms produced by the inflammatory processes 
during a puerperal fever. We, therefore, omit the description of 
the symptoms caused by individual ichorrhsemic or embolic centres, 
and we shall only point out important peculiarities whilst speaking 
of the diagnosis and prognosis. 



D. — Diagnosis of Puerperal Fever 

It is of great importance, both as regards the prognosis as well as 
the prevention, that we should be able to decide whether a disease of 
a puerperal woman be puerperal fever, i. e. whether it be due to 
infection or not. If the symptoms of ichorrhfidmia or septicaemia be 
very decided a decision is, of course, easily arrived at, but this 
may be more difficult in the case of general peritonitis. But 
here the mistake can be avoided if in all cases in which the pro- 
cesses during labour do not sufficiently explain the occurrence of 
the peritonitis, we consider it of septic origin. 

With regard to parametritis we have already given our opinion. 
Of course, we cannot deny the possibility that parametritis may 
arise independently of infection but we consider such an occurrence 
as rare as malignant embolism ax>art from infection. From the 
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reMona above mentioned, we consider tbe parametritis a propn* 
criterion that infection has taken place. 

The discharge of fetid decomposed lochia i§ not, and cannot be 
conaidered a proof that infection has taken place. Wc have often 
had the opportunity of observing that within a few days after de- 
livery lari^e quantities o£ foul-smelling lochia have been discharged 
without there being any trace of disease. Decomposition of the 
lochia almost always takes place when large shreds of the decidua 
partly separated fioia their connection with the surface of the 
uterus, have remained behind in the uterine cavity. A considerable 
accumulation of the accretions is usually due to great antefiexion of 
tbe uterus, by which the internal os is displaced. Auto -infection 
does not follow in such coses because there is no solution of con- 
tinuity of the external integuments. The denuded mucous mem- 
brane of the utema does not absorb, and the lacerations of the 
mucous membrane during labour have either healed or are now 
protected by granulations. Yet even healthy puerperal women whose 
lochia are decomposed require our carefid attention on account of 
the epidemic to which they may giva rise. At a later period the 
women may infect themselves if a mucous membrane has, subse- 
quently, been injured, or other puerperal women with recent lacerations 
may be infected by the decomposed lochia of the former. 

It may be difficult to decide whether acute inflammations of the more 
remc^ organs are to be considered of an ichorrhtemic origin or not. 
Purulent inflammationsof the joints are probably always due to ichor- 
rlueraia, and only exceptionally at the commencement of the infection, 
tbe distinction between it and an acute articular rheumatism may offer 
some difficoliy. But it ia much more difficult to decide upon the 
nature of a pneumonia or pleurisy arising in the course of the puerperal 
state. If parametritis exists at the time it will greatly ^d the dia- 
gnosis, and we shall rarely make a mistake if we consider the affection 
of the respiratory organs as ichorrhmmic. The nature of the pneu- 
monia is especially marked if it deviates from the usual type, if it 
does not attack an entire lobe, if there arc no characteristic sputa 
and if the fever is markedly remittent. 

It is of less value as regards the prognosis and treatment, though 
it is a subject of great interest to the accoucheur, to ascertain whether 
the disease has arisen from auto -infection or from without. We 
frankly declare that we do not believe in the prevalent notion of 
frequent self-infection as asserted by several authors. 

It cannot he denied that at times, when lying-in institutions are 
free from epidemic diaeases, even very considerable injuries as well 
aa the retention of the membranes and of the placenta, are not 
attended by unfavorable results. In the absence of an epidemic 
there ia hardly a pronounced ease of ichorrhwmia or septicemia, 
which we comd easily attribute to self-infection, whifet acute 
peritonitis which often follows severe injuries, cannot be con- 
sidered as belonging to puerperal fever. The isolated coses of 
puerperal fever, especially in private practice, show that self- 
infection is not very frequent ; and in lying-in hospitals also in 
which the material ia relatively little used for teaching, a long 
time may pass before a case of puerperal fever occurs, whilst an ex- 
haustive use of the material for study and the frequent euuninn- 
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tions of puerperal women as practised especially in maternities con- 
nected with medical schools, soon lead to a deterioration of the 
sanitary condition. It is easily understood why the accoucheur 
prefers self-infection to infection by means of the examining 
ni^er. 

It is also of importance to know whether after infection has 
taken place the process is still localised or whether it has already 
extended over the whole organism. 

It may be concluded that the process has extended only by con- 
tinuity of the tissues as long as the general symptoms, especiaUy the 
temperature, the pulse, the respiration, and the cerebral functions, 
correspond to the local inflammation, and that inflammatory 
changes in organs distant from the place of infection cannot be 
recognised. 

But if any slight local inflammation, or a slightly painful 
parametritis with an inconsiderable exudation, is attended by cere- 
Dnd disturbance, if the fever is yery high, and if especially the 
temperature does not correspond with the pulse, so tnat with a 
temperature of 39'5 the pulse beats 160 in the minute, the feyer 
has already assrmied an ichorrhsemic character. 

For the diagnosis of the different local diseases eyerything 
depends upon an accurate examination performed according to the 
rules of gynaecology, medicine, and surgery. 

We shall only point out the more important facts. 

A slight degree of parametritis cannot be recognised without an 
accurate combined internal and external examination, because in no 
other way are we able to detect a small infiltration at the side of 
the uterus. 

Partial and general peritonitis as a rule arrest the attention by 
the seyere pain which the inflamed peritoneum giyes rise to, and 
thereby, as well as by the great tenderness on pressure, the 
meteorismus, the yomiting, and the presence of free exudation, 
tb^ are easily recognisable. Yet all these symptoms even in acute 
difimse peritonitis may be yery little pronounced, and in such cases 
the diagnosis may be attended with yery great difficulty. We do not 
even hesitate to state, that a great many cases which, on account of 
the paucity of the symptoms, haye been considered as pelvic 
peritonitis, and have ended in recovery, were actually cases of general 
peritonitis. We base this assertion on some cases we have observed, 
where, in spite of the slight symptoms, death occurred in con- 
sequence of the inflammation ; the autopsy showed that the inflam- 
mation had extended over the whole peritoneum ; and in one case 
especially, where a year after delivery the patient died of tuber- 
culosis, the remains of general adhesive peritonitis were found 
on post-mortem examination, whilst during the puerperal state the 
disease only appeared to be a slight perimetritis occurring in a 
debilitated subject. For the diagnosis of such cases of general 
peritonitis with very indefinite symptoms, we attach much value to 
the general state and the condition of the pulse, which always give 
an imfavorable impression. Of the distinction between intra- and 
extra-peritoneal exudation, we have already spoken above. 

Pleurisy comes on with pain, and is recognised by its physical signs, 
especially by a friction murmur and the presence of an exudation. 
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The diagnoais of lobular pneumonia is much more difficult, becatiM 
almost ulwuys the charatrteristic eputa are absent, and thi^rc is either 
no dulnoBs whatever on percussion, or it is only very slight. Bat 
the inflamed portion can be difltinguiahed by the small vesicular 
crack1iiig,whilst the Bmallercentres depending upon embolium usually 
escaptr detection. 

The diagnosis of meningitis must be made with caution. Whilst 
cerebral symptoms are very frequent in puerperal women, inflam- 
matiou of tho meninges is so rare, that there must be paralyaifl 
before a diagnosis can be made. 

It is more easy to recognise inflammation of the joints. The 
restricted movements and the often very acute pain in the attacked 
joints are highly characteristic. But the pain may be alight, or 
even completely absent, if the sensorium is benumbed. There are 
occasionaUy very severe pains in some of the joints, and on post* 
mortem examination we fait to detect any pathological changes. 
Swellings round the joint are not always due to the presence of 
pus, but if the capsule of the joint be swollen the tumour always 
contains pus. 

Inflammation of the endocardium can rarely be diagnosed with 
absolute certainty during life, since functional disturbances of the 
heart are very frequent, and in many cases the post-mort«m 
examination shows no anatomical changes in the endocardium. 
Slight degrees of enlargement of the sploeu are found in almost all 
puerperal diseases of a more serious character ; but whether the 
enlargement is due to hypcrsemia or to infarctions or abscesses 
cannot ae a rule be decided. "We must not omit, however, to state, 
that in one case, with a very high and rapidly intermittent fever 
and unusually frequent rigors, we found an abscess of the spleen. 
When there is peritonitis it is impossible to define an enlargement 
of the spleen by means of percussion. 

The affections of the hver are generally overlooked. Icterus is 
very frequently met with, even when at the post-mortem examination 
the liver is found to be normal, or in the first stage of a parenchy- 
matous inflammation. Pain in the region of the Uver is rare. 

Diseases of the kidneys are indicated by the state of the urine. 
If in previously healthy women, blood, albumen, and gramdar casts 
are found in the urine, the kidneys are implicated in the puerperal 
disease. But we must also remember that pus and blood may be 
derived from the bladder. To esamine the urine of puerperal 
women it must bo drawn off by means of the catheter, 

a, — The Prognosis of Puerperal Fever 

In all the forms of puerperal diseases due to infection a prognosis 
is to be made with great caution. For even the mildest form of 
parametritis may pass into a grave ichorrhffimio affection. If the 
disease remains stationary as a simple parametritis, the prognosis is 
decidedly favorable, for in the great majority of instances the con- 
tents of the tumour are reabsorbed. It rarely terminates in the 
formation of abscesses. This is more unfavorable, because the 
persistent suppuration causes a considerable loss of strength, and 
the healing of the abscess produces changes in the position of the 



PUERPERAL FEVER 356 

genital organs. Affections of the peritoneum always render the 
prognosis doubtful, although the extension of the inflammation to 
the serous membrane of t£e x>elyis maj in manj cases be arrested. 
All intra*peritoneal affections are, therefore, of practical importance 
because tkej terminate with the formation of pseudo-membrane 
and lead to stricture and atresia of the tubes and change of 
position of the organs of the true pelvis. 

In inflammation of the whole peritoneum the prognosis is very 
im&yorable. Exceptionally only it terminates m recovery, and 
even in cases where the acute symptoms disappear, and the deposits 
of pus become encapsuled, many patients die of exhaustion, per- 
foration, or fresh exacerbations of the peritonitis. 

Of sixteen patients who had undoubtedly general peritonitis, only 
four lived, whilst the remaining twelve, in four of whom the in- 
flammatory processes in the abdominal cavity had begun to subside, 
died. 

We have already stated that, according to our conviction, many 
cases of general peritonitis which were supposed to be only partial 
pelvic peritonitis may end in recovery. When symptoms of ichor- 
rhflemia and septicsemia appear the prognosis is very grave. In such 
cases the fatal end must always be expected, although happily it 
does not often take place. So long as the disease is not localised the 
prognosis is only unfavorable when the general sjrmptoms are very 
grave. Inflammations of the respiratory organs are attended with 
great danger, yet they also ma^ end m complete recovery. In 
purulent inflammation of the jomts death is very frequent ; in the 
great majority of cases it is the result of the intense ichorrhsemic 
affection, but sometimes also it is the consequence of the suppura- 
tion. Becovery is at times only partial, with the usual terminations 
of a purulent ajiicular inflammation. 

Most of the other diseases offer considerable difficulties in both 
diagnosis and prognosis. Embolism may be suspected, but by no 
means with absolute certainty, when after a rigor the temperature 
rises very high, and immediately afterwards falls considerably. The 
prognosis is always grave, but we have seen a case in which re- 
peated and severe rigors, together with very high temperature, 
occurred without there being any other disease than peritonitis with 
exudation. 

The treatment consisted in the production of very profuse diar- 
rhoea. On the thirteenth day of the disease the fever which was 
markedly remittent decreased, and in the third week of her illness 
the woman was discharged from the hospital cured, although the 
exudation had not been reabsorbed. 

F. — The Treatment of Puerperal Fever 

Prophylactic measures ought to occupy the first place. Since infec- 
tion is brought about by septic material, parturient and puerperal 
women must be carefully watched in order to prevent the reabsorp- 
tion of decomposed organic matter. Let us therefore, first of all, 
consider the precautions which we must take in order to giiard 
against self-infection. We have already given it as our opinion 
tioia^t self-infection is far more rare thiui infection from external 
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BourecB. We believe that usually tbo bruised aoft parts are encap- 
Buled by inflammation, and are thereby rendered innocuous to the 
whole orgaaiBm. We furt,hor believe that, as a rule, retained pieces 
of the ovum only then acquire infective properties when the place 
at which infection is possible ia no longer capable of absorbing. Ac- 
cording^ly we consider that self-infection occurs chiefly in those cases 
in which septic material has formed before deliveiy is completed 
and has parsed through the vagina. This is especially the case whcK 
the dead fcetus decomposes under the influence of the atmospheric 
air, or where neoplafcma of the maternal organs disintegrate during 
labour. Pressure bruising 'the soft parts then only favors infection 
when delivery takes flace after the soft parts have already become 
gangrenous, so that the gangrenous secretion passes over the recent 
laceratiouB of the mucous membrane. 

The danger of infection therefore depends less upon the tedious 
labour attcaded by great preesure ujion the soft parts, but rather 
upon a tedious and prolonged labour. It is therefore the duty of 
the accoucheur to shorten the labour. This is not the place to 
detail in what way this can be done. We will only remark that it 
is highly importtmt to terminate labour in every case before putrid 
discharges appear. In all such cases, thea, and also when after per- 
foration or embryotomy the parts of the dead foetal body come in 
contact with the genital cantd, we should immediately aft«r the ex- 
pulsion of the ovum wash the parts by means of very careful injec- 
tious with dilute carbolic acid in order to disinfect the small laco- 
rations of the mucous membrane. 

Again, when the lochia are decomposed, the accoucheur himself 
may produce a condition favorable to auto-infection. This is done 
by destroying with the examining finger the still recently produced 
mucous membrane lining the uterus, or the granulating wound at 
the vaginal outlet. In this way a solution of continuity is produced. 
The septic matter of the lochia is then easily absorbed. 

Our chief aim, therefore, should be ta prevent decomposed organic 
matter being brought to the puerperal women. Such septic sub- 
stances are brought to the genitals of the recently delivered women 
principally in three different ways. First, by sheets, axKinges, &c. ; 
secondly, by the hand or instruments of the accoucheur ; and, thirdly, 
by the hand or instruments of the midwife. 

The difficulty with regard to the first jioint is easily avoided in 
private practice. Everything that is brought in contact with puer- 
peral women should be very clean, and this is most necessary 
during the first days after labour. As soon as that period is 
past the anatomical conditions are, as a rule, unfavorable for in- 
fection. 

Often enough we have seea quite healthy puerperal women lying 
on sheets soiled with the discharge ; it is evident that scrupidous 
cleanliness in this respect is necessarj'. 

Secondly. The hands of the accoucheur and his instruments must 
be absolutely clean, lest the hand which ought only to help, and 
not harm, should bring disease or death. 

Though it is easy to state this, yet it ia extremely difScult 
to carry out fully. It is, of course, well understood that evenr 
a43COuaheur, before examining a woman, should thoroughly well wash 
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bis hands ; bat this alone is not sufficient. Let the accoucheur 
accustom himself, each time before examining a woman, during or 
immediately after labour, to think of eyerything which he has 
handled in his avocation during the last few days. Washing simplj 
with soap and water is only sufficient if the practitioner knows 
with certainty that latterly he has not come in contact with decom- 
posed organic matter. We are, of course, not able to mention all 
the modifications under which septic matter may proye the source 
of infection. We shall mention only some of the most frequent. 
The accoucheur must consider his hands not quite free from poison 
if he has handled any portion of a dead body, if he has seen a 
patient suffering from phlegmonous erysipelas or any kind of 
pysemia, if he has dressed suppurating or diphtheritic woimds, if 
he has come in contact with decomposing new growths, if , in a case 
of abortion, he has extracted a decomposed oyum or portions of it, 
if he has examined women with badly smelling lochia, or suffering 
from puerperal feyer. He must then clean his hands most scru- 
pulously before he undertakes the examination of a parturient or 
puerperal woman. 

Now, simple cleansing with soap and water is not sufficient ; he 
should use a nailbrush or rough cloth, so as to remove the super- 
ficial layers of the epidermis. It is also desirable to add disinfecting 
fluid to the water. We recommend for that purpose chlorinated 
water, permanganate of potash, concentrated acids, and especially 
carbolic acid, which we consider the best disinfecting agent. 

The instruments should be cleaned with the same precautions. 
This is best done by means of boiling water, and although this does 
not destroy, according to Bergmann, the efficacy of the sepsin, 
it, neyertheless, dissolves the septic material, and most certainly 
washes it off the instruments. If the accoucheur has for some time 
been in contact with septic matter it is urgently necessary that 
he should change his linen and his coat. If, for instance, he had 
examined, in the usual way, a puerperal woman suffering from 
puerperal fever, he can never be sure iJiat infecting matter does not 
adhere to the sleeve of his coat which was brought under the bed- 
ck>thes. 

If the accoucheur takes all these precautions he will not be forced 
to give up his obstetric practice for a time, if puerperal fever happens 
to occur. 

The third agent which may be the means of bringing infection is the 
nurse. She requires very careful supervision. She is not acquainted 
with the danger of the manual transfer of septic matter, and though 
her attention be called to it, she is only able imperfectly to appre- 
ciate the character of the danger. It is, therefore, urgently necessary 
not to admit nurses or midwives who have attended a diseased 
puerperal woman to a fresh case of labour. 

It is our firm conviction that in this way only the transfer of the 
disease can be effectually prevented. The proposal which we make 
may, in the mean time, be received with difficulty by the public, and 
especiaUy by nurses ; but that opposition will soon subside, since 
the time is not far distant when the bulk of the public will be 
acquainted with the danger which menaces them through incautious 
accoucheurs and midwives. 

24 
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The most careful attention t« the prophylactic measnres, therefore, 
is of the greateat importance, for only thUH are we able to prevent an 
outbreak of puerperal fever, and if the disease has once appeared 
in a puerperal woman there is little prospect of ataying its course, 
although the treatment is by no means so powerless as has been 
assumed by some. 

We do not know any spccifie remedy with which we are able to 
neutralise the action of the septic matter in the tissues and in the 
blood. Polli has lately recommended the aulphitea for this purpose. 
Bcmatzikand Q. Braun have adndoistered them in some caeeB, and 
have found them inefficacious. But we think that their opinion is 
too unfavorable. We have used the sulphites of soda and potash 
(about 4 gram, a day) as well as sulphurous acid (2 gram, to 1 lb. of 
sugar-water per diem). They produced profuse djarrhcea and had 
a very favorable effect, although we had soon to discontinue them 
on account of the diarrhoea. We urgently recommend further trials 
of those preparations. Prom experiments on rabbits, Hiiter and 
Tommasi recommend carbonate of soda and permanganate of potash. 
Tyler Smith has seen a desperate case recover after the injection of 
liquor animoni» and water (1 to 3) into the veins. 

In the last century purgatives were used in the treatment of 
puerperal diaeases, and recently they have agaiu been strongly 
recommended by de Latour, 8eyf ert, and Breslau, 

A priori there is a good deal in their favour. If we may expect 
to remove the absorbed septic material from the blood, there can be 
no doubt that the best way is through the intestinal canal. Ob< 
serration also has taught us, that dogs poisoned by septic matter 
recover after profuse and fetid diarrhcea. The recommendation, 
therefore, to produce artificially diarrhcea rests on actual observa- 
tion. In fact, we are inchned to think that wo have obtained 
decidedly favorable results from purgatives, and we therefore strongly 
recommend them in mild cases. 

A decrease of temperature is most commonly seen after their 
use ; the affection of the peritoneum becomes much less painful, and 
the general symptoms are less troublesome. We have never seen 
any bad effects resulting from copious diarrhcea ; even if it bo very 
profuse the strength does not decline more than may be expected 
independently of them. This, however, does not mean that we 
recommend the use of purgatives iu every ease of puerperal disease 
without distinction. It appears that some epidemics are distin- 
guished by copious diarrhcea, and we readily admit that the diarrhcea 
may be so great that it would be more than audacity to increase it 
still further. In the milder affections we give castor oil, which 
does not irritaf* the int<?stines, and in the graver ones we prescribe 
the preparations of senna (which, however, cause slight griping) or 
calomel. 

As a last and desperate measure to substitute healthy for the 
poisoned blood, transfusion may be recommended, which Hiiter has 
performed with at least a transient good result. 

All the attention of the accoucheur must bo directed to the fever, 
especially if it assumes the continuous type, A long continuation 
of high temperature brings the system into the greatest danger on 
acrount of the consumption of the tissues. We possess a very 
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Taluable remedy against this danger in tlie methodical application 
of cold water. 

The indication for it cannot be determined by the degree of the 
temperature alone. The temperature may transiently reach 40° C. 
or 41° C. or even more, and may so rapidly sink again that a fever 
which has once reached 41° C. by no means necessarily indicates the 
application of cold water. But matters are different if the tempera- 
ture continually remains at such a height or only slightly remits, 
when cerebral symptoms occur, and when the strength urgently re- 
quires to be supported. 

The water is most suitably applied in the form of the cold or 
gradually cooled bath. It is also very useful to wrap the patient 
in cold wet sheets, which may be especially recommended where the 
circumstances, imder which ihe patient lives, render the use of cold 
baths impossible. 

The best mode of applying the wet sheets is as follows : — Two 
beds, each containing a cold wet sheet, are placed side by side. The 
patient is to be wrapped up in one of these sheets, and after the 
lapse of a few moments she is taken from this bed to the other, and 
again wrapped in the same way in the second wet sheet ; she must 
then be again brought into the first bed and wrapped in the first 
sheet. This procedure is to be repeated from twelve to twen^-four 
times or more successively ; since the above-mentioned method gives 
great trouble, it suffices, m mild cases, to apply the cold water only 
to one side of the trunk. For that purpose large sheets are folded 
so as to be about the size of the trunk ; they are then dipped into 
cold water and placed over the anterior surface of the patient's 
trunk, and repeatedly replaced by fresh ones. The result of the 
treatment is generally very evident, but variable in character. If 
before the application of the water the temperature had reached its 
greatest height, or if it had already begun to fall, a considerable 
decrease, down to the normal temperature, or even lower, can be 
obtained with certainty. But if the temperature was rapidly rising 
the result is, as a rule, only transient, for the elevation, mterrupted 
for a short time, is soon afterwards continued, and not infrequently 
with a rigor, but in such cases also a favorable influence on the course 
of the temperature (especially after repeated applications) cannot be 
denied. On the following days the fever does not rise to so high a 
degree, and it becomes more remittent or intermittent. The frequency 
of the pulse also quite suddenly diminishes after one application of 
the cold water. 

The most beneficial result of the reduction of the temperature 
consists in the improvement in the general state. Patients with 
previously quite benumbed sensorium become conscious again for 
the first time in many days, and by the energetic use of cold water 
they are enabled to give indubitable signs of the comfort which 
th^ derive. 

La other cases, when the sensorium is not affected, the subjective 
state evidently ameliorates, the intense headache diminishes, the 
tormenting thirst decreases, and the excruciating anxiety and depres- 
sion under which the patient suffered give way to sensations of general 
well-feeling. 

Other remedies recommended for the reduction of the fever are 



860 TUE PATUOLOOY OF CniLDIiED 

muct IcBH certain. From quinine, -wliich ve haTe given in doses d 
one and two grammes, wo could not see any constant effect. Barter, 
Elliot, and v. Qriinewaldt recommend Teratrine. The very great 
frequency of the pulse indicates the use of digfitalia. 

The local diaeaaes also must be carefully attended to. The puer- 
peral lacerations miiat he suitably dressed with carbolic add. If 
this ia used early the further extension of the lawiution is pre- 
vented, and the nealinj process is greatly favoured. There ia no 
necessity to resort to the very painful operation of touching the 
wounds with solid nitrate of silver. In putrid endometritia injec- 
tions ate to be repeatedly made for the purpose of cleansing and 
disinfecting ; but these, as well as the local treatment of puerperal 
fever, require every precaution, in order to prevent the transfer of the 
disease. The ordinary parametritis almost always temmiates favor- 
ably without complications ; it, therefore, does not require active treat- 
ment. Moist heat, in the shape of the so-called Priessnita'a embro- 
cation, acts on the local bruises, mitigating and diminishing the pain 
with great certainty. The eiudation, which is often very great, de- 
mandj special attention. Under favorable conditions, consisting 
chiefly in maintaining a quiet jiosture in bed, or at least on the bed, 
ia ia quickly and completely reabsorbed. Tliia may be favoured by 
warm hip-baths, with or without alkalies, and very efficaciously also 
by iodide of potassium (ten grains dissolved in sLsty of water, twenty 
drops twice daily). Under its continuous use very eitensive and hard 
tumours rapidly diminish in size and disappear almost completely, 
whilst the general state and the nutrition improve. 

The dangers of parametritis, viz. the eiitensibn of the inflamma- 
tion to the peritoneum or the complication with ichorrhmmia are 
most certainly obviated W the earliest possible use of laxatives. On 
the first appearance of pain we give a few tablospoonf uls of castor oil 
at short intervals, until they are followed bya few thin stools; if, as 
rarely happens, the oil does not act, watery stools are obtained by 
the use of salbes or the preparations of senna. 

If the intense pain indicates the appearance of partial peritonitis, 
the treatment must bo energetic, in order to prevent the spread of 
the inflammation to the whole of the pentonetmi. In such cases we 
give immediately five grains of calomel, and continue every two 
hours with 2 grains until very copious diarrhosa follows or the 
gums are affected. At the same time we apply at leaat. twelve 
leeches to the painful spot, and allow the leech-bites to ble^ suffi- 
ciently. Olshausen recommends the application to the vaginal por- 
tion of from two to four leeches, which bito easily, in spite of the 
lochia. To prevent the animals from creeping into the ntonis a few 
pieces of cotton wool may bo put into thecervii. After the bleeding 
we place ice-bags on the painful part« of the abdomen. In almost 
all cases the previously insupportable pains aro mitigated by this 
treatment, and, as a rule, the danger is entirely removed by it. In 
either case the pains may return, and a renewed application of the 
leeches and ice may become necessary. 

If genend peritonitis has occurred the condition is decidedly 
grave in the Mghest degree, but not entirely hopeless, If there is 
no diarrhcea this must be produced as early as possible by means of 
calomel. The application of ice to the abdomen ought to bo oon- 
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tmuedand the Yomiting stopped bj pieces of ice or champagne. 
The more intense pains require subcutaneous injections of morphia. 
Turpentine enemata render the greatest service against thedistressing 
meteorismus. Tamoffskj and Dohm saw very good results from 
painting the anterior abdominal wall with coUodion, whilst other 
observers have not been successful with it. 

A future time will have to decide to what extent the removal of 
the fluid exudation bj puncture will find a place in the treatment of 
general peritonitis. Spencer Wells removed the fltiid which accu- 
mulated in Douglas's pouch after ovariotomy by means of the 
trocar, and made use subsequently of drainage tubes. Thompson 
and Storer have even washed out the abdominal cavity with greatly 
diluted carbolic acid. In all cases in which a retro-uterine tumour 
is attended by grave symptoms of peritonitis, or by those of blood- 
poisoning, I>ouglas's poudi may be punctured through the vagina, 
and the exudation thus removed. 

Puncture through the abdominal walls must remain limited to 
extreme cases, in which the exudation is evidently very considerable 
and Douglas's pouch not veiy prominent. 

When collapse comes on the fatal end may sometimes be pre- 
vented by the copious use of strong wine. We have seen four cases 
in which with such treatment death did not occur at least at the 
height of the peritonitis, but only after it had begun to subside, and 
in four other cases the patients recovered. In one case the patient 
was already moribund and comatose, but by the free use of wine 
she waa kept alive until she finally and completely recovered. 

On the whole, good food and an abundant supply of wine should 
be given, even when the fever is considerable. 

Of the treatment of metastatic inflammations we cannot speak in 
detail. This must be varied according to the principles of medicine 
and surgery. 



Appendix. — Tetanus Puebpebalis 

Happily it is only in very rare cases (at least, in Europe) that 
tetanus occurs after labour at term ; it occurs, however, somewhat 
more frequently after premature deliveries. Its etiology is still 
quite obscure. We mention it in the Appendix to Infectious Dis- 
eases because it is very probably due to infection, or at least to a 
peculiar irritation proceeding from a puerperal wound. 

The causes also which favour the occurrence of tetanus are not 
yet distinctly known, and the influence of cold is the most uncertain 
of all of them ; relatively speaking, tetanus occurs more frequently 
after profuse hiemorrhage, especially if this has rendered plugging 
of the vagina necessary. The symptoms do not differ from those 
which are found in tetanus following any other injury. 

The prognosis is very unfavorable. Of twenty-seven cases collated 
by Simpson, five only terminated in recovery. The treatment, there- 
fore, can show very little success. In accordance with the views of 
Simpson, we recommend the use of chloroform so as to produce 
absolute anesthesia. 
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CHAPTEE n 
DISEASES NOT DUE TO INFECTION 



▲. — Febbilb Diseases apabt fbom Inflammation of the 

Genital OBaANS 

PuEBPEBAL women are, of course, liable to tlie yarious febrile dis- 
eases which only form an accidental complication of the puerperal 
state. 

Those diseases do not generally offer any special characteristics. 
The diagnosis may be difficult when the symptoms are closely allied 
to those of grave puerperal processes. It may, therefore, be very 
difficult to distinguish a severe typhoid fever from puerperal in- 
fection of a septic character. The explanation also of tne inflamma- 
tions of many organs, especially that of the lungs, may be difficult, 
inasmuch as they occur, either as accidental complications of the 
puerperal state or as ichorrhsmic inflammations of puerperal fever. 
The latter, however, are distinguished by the absence of the typical 
course characteristic of the former. A similar mistake has frequently 
occurred between true scarlatina and a scarlatina-like exanthem, 
which often occurs in puerperal fever. 

Although there can be little doubt that occasionally puerperal 
women are affected by the real contagion, and suffer from true scar- 
latina, yet they are by no means especially predisposed to infection 
by that poison, and the large majority of grave diseases termed 
puerperal scarlatina, with an erythematous dermatitis extending 
over the surface, is nothing but puerperal fever with such a cuta- 
neous affection. 

There are also other causes which, independently of infection or 
local inflammation of the genitals, very frequently produce fever in 
puerperal women. These are, first of all, very great distension of 
the intestine with faecal matter. Wo have already stated that, 
during pregnancy, the action of the intestines is so sluggish that 
not infrequently enormous quantities of faecal matter accumulate, 
and that before or during labour only a very small part is evacuated. 
The pregnant woman quite commonly enters the puerperal state with 
a greatly distended intestinal canal, and within the first few day'* 
after her delivery the bowels continue to be sluggish. 

The retained f seces may produce veiy decided symptoms of intes- 



861 



TOE PATHOLOGY OP CHILUBED 



tinal irritation. In the milder cases there is fulness aud swelling 
of the intestine, Tcith slight inSammatory irritation of the mucous 
membrane ; but certainly, in rare instances, the irritation is con- 
tinued to the serous coat, aud it may assume the proportions of peri- 
touesi irritation, and even that of acute pcritouitis. 

The abdomen, already somewhat swollen and bard, swells still 
more. A circumBcribed, or more frequently a more diffused, tender- 
ness, which may reach a very high degree, is observed (chiefly in 
the csscal region), and prolonged and even persistent TOmiting may 
follow. 

The due eraciiation of the intestine causes a rapid subsidence of 
all the symptoms. The diagnosis muflt rest chiefly upon feeling the 
fiecal masses. A greatly distended rectum has less value, but more 
so the distension of Itouglaa's jjouch with a very distended intestinal 
coil, which can be felt through the posterior wall of the vagina ; but 
the uniform distension of tbe whole intestinal canal is most distjnctly 
observable by means of palpation of the abdomen, for although in 
normal puerperal women the abdomen is quite commonly somewhat 
distended, yet it is soft and easily compressed ; but by t'be retention 
of largo masses of feaces it becomes hard, as a rule uniformly tinyicld- 
ing, BO that the uterus can be feit only with difficulty, even in the 
first days of the puerperal state. In other cases difEused swellinga 
are felt. If also, by a combined examination, the sides of the uterus 
are found to be free from pajn, and if there is tenderness, eapedally 
in the ctecal region, we have not to do with peritonitis in consequence 
of infection, but intestinal irritation through koproatasis. Ani in 
spite of the woman's assertion that the bowels have been opened 
regularly, that diagnosis must be persisted in, for tt eoutetimea (and 
not rarely) occurs that, in spite of daily evacuations, the intestine 
is enormously distended. The line of treatment to be adopted is 
evident. 

It ia advisable to pay attention to the intestinal fimctiona in 
all puerperal women immediati'ly after delivery, and especially in 
cases in which the bowels appear to be greatly overfilled. Aperient 
medicines ought to be given on the first or at the least on the second 
day after delivery. They are, as a rule, always indicated when the 
woman has ^id no stool until about the fourth day. Castor oil is 
the mildest aperient, it irritates the bowola the least, and yet cauaes 
with great certainty a free evacuation. In rare iuatauces only, re- 
peated doses of it do not act, and preparations of senna or rhubarb 
or calomel should then be administered. If castor oil is refused on 
account of its nauseous taste salinea may be given, which, of course, 
usually produce watery stools. But diarrhcea need not jarticularly 
be feared in the puerperal state. Often very lat^ quantities of 
faces are evacuated by means of purgatives, but Poppcl relates a 
case of koprostasis which was relieved in the course of four daya 
by forty -four veiy copious stools. 

Profuse hffimorrhage ia another frequent cause of the elevation of 
the temperature of puerperal women. There is pretty constantly 
increased frequency of pulse, lasting for a long time. TTie tempera- 
ture, as a rule, rises up to 39° C. (l02'2° F.), and remains, with leas 
r^ular morning remissions, between 38° C. and 39^ C. 
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B. — CHANas OF Position ov the TTtebxts and Yaoina 

1. Flexions and Versions of the Uterus 

We have already mentioned in the chapter on the physiology of the 
puerperal state that an empty uterus is pushed forwards by the 
pressure of the abdominal muscles acting on its posterior surface, so 
that it falls upon the symphysis, and that it remains in that 
position during the first few days of the puerperal state unless other 
causes (most frequently a distended bladder) press it backwards. 

In the first days after delivery the cervix hangs down in the 
vagina like a loose sail. On the next day or two it is so far formed 
that its direction can be determined in relation to the axis of the 
uterus. The cervix is again distinguishable, as a rule, and forms 
an obtuse, sometimes a right, but often also an acute angle 
with the axis of the uterus. According to this variation ante- 
flexion is more or less distinctly pronoimced. It is most so when 
the body of the uterus is strongly inclined forwards, and the cervix 
is directed from behind and above forwards and downwards. The 
flexion may then become so considerable that the anterior wall of 
the uterus and that of the cervix almost touch each other. It is 
rare for the direction of the cervix to be so much inclined backwards 
that there is, whilst the body of the uterus is bent forwards, ex- 
clusively an anteversion, and not also a flexion. 

The uterus is usually found directed forwards in the first few days 
of the puerperal state ; it is rarely found inclined backwards. This 
can be easily explained. In the first few days of the puei^peral state 
the uterus is still too large to fall down beneath the promontory, and 
in the usual posture the pressure of the intestine is directed upon 
theposterior wall of the still greatly enlarged organ. 

The altered position of the uterus does not give rise to any special 
symptoms in the early days of the puerperal state. Women with either 
anteflexion or retroflexion do not complain of it as long as they remain 
quietly in bed, but we have found in some puerperal women with 
anteflexion that the discharge of the lochia was prevented by the 
flexion at the internal os, and when the fundus has been raised 
some ounces of a brownish fetid liquid flowed off. 

But not even that has given rise to complaint. Treatment of the 
anteflexion is unnecessary because it always gradually disappears 
of itself. 

Eetroflexion should be attended to in cases in which the altered 
position had previously existed and where there is reason to fear that 
it will recur. We therefore keep the woman in bed for some time. 

2. Prolapsus of the Uterus and Vagina 

During pregnancy the vagina hypertrophies so greatly that its 
anterior wall, as a rule, projects into the vaginal outlet, and not 
infrequently prolapses to a slight degree beyond it. 

In the puerperal state this latter appearance is quite common. 
But this prolapsus gradually disappears in consequence of the 
changes in the vagina. The posterior wall rarely projects beyond 
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the outlet. It moet frequently ownirs in pluriparm in whom pre- 
vioualy prolapsus of the vagina had eziBted, and a, laxieration of 
the pennsiuin had healed b^ gnmulation. If the prolapsus 
of the posterior vaginal wall becomes more considerable the utems 
itself may be drawn downwards. 

The uterus may also primarily descend in the puerperal state, or 
even be prolapsed. At an early period a true prolapsus scarcely 
ever occurs, on account of the great size of the organ ; but as soon as 
the ut«ruB has commenced to undor^ its retrogressive formation it 
may prolapse suddenly under certain circumstances. This occurs 
most easily if the vulca is very large and if there had previously 
been a prolapsus. Much more &equcntly it occurs gradually 
Kome weeks after delivery. 

The treatment of prolapsus consists in maintaining a dorsal pos- 
ture in the first few days, but afterwards it is the same as in the 
non- puerperal state. 

We may also state that the prolapsus which had previously 
existed, is in rare cases cured during the puerperal state ; the body 
of the uterus ia then fiied by adhesion to the pelvis, or the vagina 
becomes strictured in consequence of gangrene. 

o. — Solutions orCoNxiNciTT in the Genital Oroans 

Lacerations of the genital organs almost exclusively occur during 
parturition. They have been sufficiently spoken of in the pathology 
of parturition. Here we shall only say a few words on the febrile 
disturbances which occuriu consequence of these lacerations, We 
omit, however, the perforating ruptures, in which the symptoms of 
peritonitis very soon predominate. 

Traumatic fever, though not regularly, yet very frequently occurs 
after severe lacerations of the vagina or vaginal outlet, and especially 
in those of the perinmum. It comes on soon after delivery, 
within the first few days. It very rarely begins with a rigor, more 
frequently with sUght shivering, and, as a rule, the temperature is 
not much elevated ; exceptionally only it reaches 40° C, 

The fever is more or less remittent, eicept;ionally only intermit- 
tent, and at times lasts for five days. Sometimes the fever occurs 
somewhat later. 

D.— New G-ttowTHB m the Puerperal State 

Fibroid tumours of the uterus are a very rare but important com- 
plication of the puerperal state. These may give rise to danger 
during the puerperal state in a variety of ways. By preventing the 
uniform contraction of the uterus they may cause profuse hsmor- 
rht^; then they undergo changes which are of great interest. 
The surface of the tumour may putrefy, and the putrid Bubstanee 
absorbed by the smaller lacerations may lead to septic infection. 
It appears that the acute softening of fibroids, a participation, on 
account of the similarity of their structure, in that retrogressive 
metamorphosis which the uterine parenchyma passes through, may 
cause considerable danger. It b probable, also, that the acute 
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disintegration of such considerable masses of tissue and the re- 
absorption of the disintegrated parts may produce ichorrhsemia. 
If the organisn is able to bear the involution of the fibroid tumour 
a complete recoyerj from the new growth may take place during the 
puerperal state. 

On account of the dangers attending fibroid tumours it appears 
to be necessary in all cases where an operation can be performed, 
and especially if there is a fibrous polypus, to remove the new 
formation by means of the dcraseur or the scissors. 

We have already spoken of the sad prognosis which carcinoma 
of the cervix offers in the puerperal state, even if it be not attended 
by rupture of the uterus during parturition. 



S. — KfiMOBBHAGS IN THE PUEBPEBAL StATE 

HsBmorrhage in the puerperal state is of great practical import- 
ance. Normally the puerperal woman loses, during the first days, 
almost pure blood ; then, for one or two days more, there is a dark 
reddish discharge ; after this, for about the same time, she has a clear 
discharge, containing only a little blood ; but very frequently these 
times are not kept. 

The bleeding either lasts a longer time or it returns on slight 
causes, and especially when the woman first leaves her bed. Yet 
hsemorrhage occurring after the fifth day, as long as only streaks 
of blood appear in the lochia or at times a small quantity of blood, 
is not of great importance. 

But the cases are not so rare in which a profuse and dangerous 
hsemorrhage occurs either immediately after delivery or where at a 
later period protracted and debilitating hsemorrhage sets in. We 
omit here hsemorrhage which has arisen from laceration either 
during or immediately after the expulsion of the child, because it 
has been already mentioned in the pathology of parturition. We 
shall here consider chiefly all hsemorrhages from the free surface of 
the mucous membrane, as the blood escapes externally. 

The most frequent cause of considerable hsemorrhage immediately 
after the expulsion of the placenta is atony of the uterus. Its causes 
have already been pointed out, and we have only to remark that the 
greatly distended bladder, which presses the uterus upwards, is not 
a rare cause of metrorrhagia. 

The treatment is first of all directed to the production of powerful 
uterine contractions, since by these alone can the bleeding vessels be 
made to close. For that purpose the fundus of the uterus should 
be energetically rubbed by the hand placed on the abdominal walls, 
and, at the same time, the uterus should be compressed in the way 
recommended by Cred^. By the last manoeuvre coagula of blood 
which remain in the uterus are pressed out with great certainty, 
and the introduction of the hand for that purpose is rendered 
unnecessary. 

If in spite of energetic friction of the uterus no tendency to con- 
traction is shown we may endeavour to bring it about oy intro- 
ducing one hand into the uterus and rubbing the uterus between 
the two hands. 
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Great irritation of the inner surface of the uterus is produced 
also by the injection of cold water or vinejifar and water, and Tety 
Buitahly also hy the introduction of large pieces of ic^ It is, besides, 
also adTisable, in a case of atony of the uterua, to aininister imme- 
diately ei^'ot of rye, at least thirty grains, in two doses, at a short 
intervaL 

Too much reliance is never to be placed upon that remedy, and 
the treatment must be continued as if no ergot had been giveo. 

If satisfactory uterine contractions cannot bo obtained in this 
way, we may try to stop the bleeding by compression, i. e. by press- 
ing the anterior and posterior walls of the uterus against ea<^ other. 
Deneux accomplishea this by pressing the uterus from the outside 
against the rertebral column, whilst Hamilton pressed the two sur- 
faces of the uterus against each other with one hand applied exter- 
nally and the other internally. Hubbard recommends compreaaion 
of the uterus in the half-lateral position against the iliac fossa, the 
muscles in the lateral abdominal wall, and the column of the lumbar 
vertebne, Pasbender's method is as follows i^He introduces one 
hand high up along the posterior wall of the vagina, and tho other 
band he places cxteroally upon the auterior surface ; he compreesea 
thus both walls of the uterua. 

We think that the pressure would be more practically eierted if 
one hand were placed against the anterior wall of the vagina whilst 
the other hand externally pressed the posterior siu^ace of the uterus, 
and thus the uterus would be pressed against the symphysis, and also 
against the hand placed in the vagina. In cases in which there is 
no absolute want of contraction of the uterus, but where this is 
required only in order to prerent the escape of blood from the pla- 
cental insertion, bleeding may be arreated by tho injection of liquor 
fern perchloridi, in order to favour the formation of thrombosis, 
a method of treatment which Barnes has lately recommended exten- 
sively. The liquor is to be so much diluted that the fluid to be in- 
jected should have the yellow colour of wine. The proportion of 
four ounces to twelve ounces of water, as recommended by Barnes, 
is not necessary. In thus injecting into the uterus great attention 
must be paid to prevent the admission of any air at the same time. 
Wynn Williams recommends a more rapid way of applying a solution 
of perchloride of iron. He dips a sponge in it, introduces the sponge 
into the uterus, and swalis its inner surface. 

If we succeed in causing contrajitian of the uterus, the next most 
important thing is to guard against its relaxation, and thus prevent 
the recurrence of the bleeding. For that purpose the ergot already 
administered is very useful, even though it is by no means t') be 
trusted absolutely. 

The further state of the uterus is best controlled by the hand 
applied to the abdominal walls ; the uterus must be constantly 
watched, and as soon as it begins to be soft the hand must cause 
it to' contract again by means of gentle friction. 

Danger is only quite over when the uterus remains hard sponta- 
neously. If it shows a tendency to relax and to bleed again, tho 
hand must remain there to watch over it during the relaxation. If 
the bleeding again stops and the uterus becomes softer only from time 
to time, the attention te the uterus, since a contracted uterus can 
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easily be felt throngh the abdominal walls, may, in case of need, be 
left to the nurse, or eren to the puerperal woman herself. Their 
attention, howeyer, must be directed simply to the fact that as soon 
as the hfurd body can no longer be felt in the belly they must rub 
the whole inferior region of the abdomen tmtil the circumscribed 
hard body of the contracted uterus is again felt. We prefer to keep 
up the pressure by the hand to the employment of a sand bag or a 
thick book. 

It will be readily understood that the momentary as well as the 
lasting consequences of the bleeding must be obriated in a suitable 
way. Consequently, in order to avoid syncope, the head must be 
placed low, and wine, ptmch or brandy given in sufficient quantity. 
If the anflftmia becomes extreme transfusion may be necessary. The 
more remote consequences of anaemia may be removed by good food 
and large doses of iron. 

If the uterus has contracted well hoemorrhage occurs only in 
extremely rare cases. Kiwisch noticed very considerable haemor- 
rhages occurring in disease of the heart and other disturbances of 
the circulation, in consequence of which there was congestion 
of the veins of the lower half of the body, and attributes it 
to almormally large venous openings at the placental insertion. 
Hecker saw a fatal haemorrhage from a varicose vein of the cervix. 
Mikschik observed it in a case where there was an ulcer of the 
cervix. 

Graily Hewitt reported a fatal case in consequence of repeated 
haemorrnage from an exposed aneurismal sac of a uterine artery ; 
and Johnson communicates a case in which the fatal bleeding was 
caused by rupture of a thrombus of the cervix. Haomorrhage from 
such causes are veiy rare, but when they occur thev are extremely 
dangerous, since the blood persistently flows from the vessels, even 
when the uterus is well contracted. 

There is nothing more to be done in these cases but to favour 
the formation of thrombi in the uterine cavity by various in- 
jections. The diagnosis can, as a rule, only be made by way of 
exclusion. 

Another kind of very dangerous haemorrhage occurs in the other- 
wise well-contracted uterus in cases where the placental inser- 
tion does not participate in the contraction. This constitutes the 
paralysis of the placental insertion. The contracting parenchyma 
pushes that portion into the cavity of the uterus, where it projects as 
a nodular tumour, whilst externally a funnel-shaped depression of 
the uterine wall can be felt. The diagnosis is easily made by a 
careful examination as long as the cervix is permeable. If the 
nnger of one hand be introduced into the uterine cavity whilst the 
uterus is pressed against it with the other hand, the projecting 
piece of the placental insertion can be felt internally, and the 
depression with, the other hand externally. In the highest degree 
of paralysis the prognosis is very unfavorable, since the continuance 
of the bleeding causes death. We must endeavour to overcome 
the paralysis by large doses of ergot, as well as by continued friction 
of the uterus externally. Or in severe cases an active injection, 
such as the liquor ferri perchloridi diluted with water, must be 
used to stay the bleeding m)m the paralysed part. 
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Sefident contraotion of the utenia aJso gives rise to some other 
kisils of htemorrliage which have already been mentioned, as in 
inrersion and in folding-in, and in fibroid tumours of the uterus. 

Besides the batmorrbagD immediately following delivery others 
may occur a few days after or even later, coming on suddenly and 
in more or less abundance ; or the sanguineous lochia may eonttnue 
for au unusual time, and may thereby (at least temporarily) become 
so profuse that the patient ia weakened. Such hBemorrhage is, as a 
rule, due to something being retained within the uterus ; *>i'a is 
for the most part coagulated blood or a piece o£ the placenta. 

The portions of the ovum retained in the uterus undergo various 
changes. If they are not too large, as only a small cotyledon of the 
placenta, they are thrown off, as a rule, with the piece of the deeidua 
which remains in the uterus, and are discharged with the lochia, 
without giving rise to any other symptom than that which the 
thick fetid lochia produce. 

In other cases, very fretjuently, but by no means always, after 
operations in which air has entered the uterine cavi^, as, for 
instance, in artificial deta<:lunent of the jitaceuta, the pieces left 
putrefy, and may then cause an intensely putrid discharge, giving 
rise to septicemia and endometritis, and thus may occasion all the 
complex rrmptoms known as puerperal fever. The portion of the 

Elacenta left behind may continue perfectly fresh after premature 
ibour and labour at term, as it at times does after abortion, and 
may give rise, even at a hite period, to profuse and obstinate luemor- 
rhage. 

By the retention of such pieces at the placental insertion polypoid 
tumours may form in the puerperal uterus, which acquire consider- 
able practical importance. 

Small fibrinous coagula intimately blended with the projecting 
thrombi at the pUcental insertion are quite commonly found 
in the bodies of puerperal women. But larger coagula also, tho 
result of repeated hemorrhages, either of a round shape the 
size of a walnut, or flat and lobulated, which may also project 
into the uterine cavity like a cockscomb, are by no means rare. 
We ourselves had lately an opportunity of observing such a. case. 
Those cases only are very rare where large fibrinous coagula of a 
polypoid shape are seated at the normal placental insertion, and 
project with their obtuse end into the cervix or into the vagina. A 
fibrinous polypus of that kind, the free polypous htematoma of the 
uterus (Virchow), consists of coagulated fibrme, including a nucleus 
of coagulated blood. 

It is not quite known what circumstances favour the forma- 
tion of fibrinous polypi. They do not exclusively occur in an ex- 
cessively lai^ uterine cavity, and, on the other hand, there ore very 
large uterine cavities which do not contain large coagula at the 
placental insertion. A peculiar roughness or too great projection 
of the placental insertion into the uterine cavity appears chiefly to 
predispose to their formation (therefore greatly prominent thrombi 
and paralysis of the placental insertion are associated). We have, 
however, lately seen two cases with very considerable coagula, and 
there was no question of au excessive roughness, 

The fibrinous polypus occurs after premature labour and after 
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labour 4t term. If it forms after abortion it appears to favour 
the return of haemorrhage at a much later period (after weeks or 
even months), whilst after labour at or near term it produces 
haemorrhage in the first or second week of the puerperal state. 

Polypoid formations are inr more frequently observed when one 
or more pieces of the placenta have been retained. Upon these pieces 
blood is deposited in the way just mentioned, and a fibrinous polypus 
is formed with a pedicle of placental tissue, or the retain^ coty- 
ledon becomes bloodless, firm and hard, and assumes a shape cor- 
responding to that of the uterine cavity. This forms the so-called 
placental polypus. 

Under such circumstances haemorrhage takes place at an early 
period of the puerperal state. Sometimes, however, an abundant 
flooding does not occur before the end of the first week, more fre- 
quently in the second, and often in the third ; and this may be re- 
peated unless the polypus be removed. 

The diagnosis of such polypi is not difficult, because the internal 
OS, normally closed at the twelfth day, in such cases remains patulous 
for a much longer time, or reopens with the repeated haemorrha^. 
The tumour very rarely projects into the vagina ; sometimes, if the 
uterus is approached to the examining finger by pressure externally, 
it can be felt in the external os, but, as a rule, in the internal os, sur- 
rounded on all sides, and attached to the uterine wall. The uterus 
is usually slightly anteflexed, and, apart from the increase in its 
contents, appears to have undergone the normal changes. 

When the disease has been recognised early and the proper treat- 
ment instituted, the prognosis is not unfavorable. In other cases 
death may follow from the haemorrhage, from the decomposition of 
thepolypus, or from septic endometritis. 

The cause of the haemorrhage can only be obviated by the re- 
moval of the polypus. This may be done, as a rule, by a little 
manipulation, the soft polypus easily yielding to the pressure of 
the finger, or the hard pedicle is nipped off by the finger-nail. 

If two fingers can be introduced, the removal of the polypus is 
much easier. If the pedicle cannot be separated in this way, the 
uterus must be fixed in a suitable position from without by an 
assistant, a forceps is introduced, guided by the finger in order to 
grasp the polypus, and it is now removed entire or in pieces by 
pinching or torsion. 

After the removal of the polypus the bleeding stops, as a rule, 
and thin, slightly coloured, sometimes also thick streaky, lochia are 
discharged. If the bleeding still persists after the removal, injec- 
tions of diluted liquor f erri perchloridi should be made. The internal 
OS contracts only slowly, and the woman requires much care and 
attention for a long time. 

A thrombus or haematoma of the vagina or vulva consists in an 
effusion of blood into the submucous connective tissue of those 
parts. 

Larger blood tumours of that region are not frequent. According 
to Winkel haematoma occtirs once in 1600 births. It appears to be 
somewhat more frequent in pluriparae. Greatly varicous dilatations 
of the veins do not predispose to it. If the mucous membrane over 
the bleeding vessel tears at the same time, the blood esca^^es exter- 
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tumour is formed in the surroundinf; connective 
f blood externally and into the tissue may both 



nally, otherwise . 
tissue. Effusion 
occur together. 

As a rare exception, tbe rupture occurs in the latter part of 
pregnancy, as in the case communicated by C. Braun. As a rule, the 
pass^o of the head cauaes the rupture. The tumour is not always 
seen immediately after the expulsion of the child, and this is partly 
due to the slow bleeding, partly also to the gradual necrosis caused 
in some cases by the preeeure upon the venous nails and tbe con- 
sequent escape of blood. Such ruptures very rarely occur in a 
lat^r period of the puerperal state after great bodily exertions, as 
in the caso of Heifer, on the twent)' -first day, 

Tbe seat of the tumour varies according to the place of injuiy. 
If the latter is beneath the pelvic fascia, the blood descends into the 
greater labium, more rarely into the smaller or towards the peri- 
nffium. If the bleeding vessels are situated between the pelvic 
fascia and the peritoneum, the tumour may at first extend upwards, 
and may infiltrate extensively the subserous connective tissue on the 
iliac bones, towards the kidneys, and also towards the umbilical 
region, but it may also gravitate downwards. TJeually the tumour 
is situated only on one side, but on account of its largo siie it may 
estend also to the other side. Very rarely hcematomata occur on both 
sides independently of each other, 

The somewhat larger tumours are always attended by pain, which, 
apart from the size of the tumour, is the greater the more rapidly 
the bleeding occurred. The tumour may contain such a quantity 
of blood as to give rise to symptoms of excessive ansemia, though 
faardly a case of death is met with without exteiTial htemorrb^e. 
In very rapid extravnaatioa the pressure of the blood may cause 
the superjacent skin or mucous membrane to burst, and the conse- 
quent external htemorrhage will certainly then prove fatal. 

If the size of the tumour is not very considerable, it usually 
happens that the liquid constituents are reabsorbed, and the 
thickened coagula of blood are encapsuled. If the tumour ia very 
large its covering (sometimes the reeto-vaginal wall) mortifies under 
the pressure, and the effused blood now escapes, partly coagulated, 
partly dark and liquid. B«peated bleeding may again bring im- 
minent danger, or death may follow from septic infection, due tn 
the putrefaction of the greatly compressed sinuous walls. But tlte 
sac may also gradually cicatrize with suppuration, sometimes 
forming perineal or rectal fistube. 

The diagnosis offers no difficulties. The rapid formation, with 
+he attending aniemia, the blue colour of the mucous membrane 
covering it, and frequently also of the external skin, and the liqtiid 
contents (the tiunour feels uniformly elastic, sometimes even fluc- 
tuating), exclude all other kinds of tumour which may arise here. 

The prognosis is the more unfavorable the larger the tumour. 
After rupture of the covering the effusion of the blood or the 
subsequent suppuration and putrefaction may cause death. Sut 
most cases of thrombus terminate in recovery. According to 
Winkel, death occurred six times in fifty cases (three times by 
bleeding). 

Prophylactic measures can scarcely be taken, since Lematomata 
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mosilj arise qtiite tmexpectedlj, and do not occur in cases wliere, 
from the presence of large varicq^ veins, tbej might be suspected. 
If the tumour is observed early, and whilst it is still increasing in size, 
its growth must be diminished and coagulation and thrombosis 
favoured bj the use of compression and cold. Both indications are 
best met bj the introduction of a caoutchouc tampon filled with 
ice-water. If the enlargement of the tumour has stopped there need 
not be any active treatment as long as particular symptoms do not 
demand it. Even now the formation of thrombi may be very suitably 
favoured by the application of ice. The most favorable termination 
is always that of absorption without opening the tumour. If the 
coats of the tumour do not mortify, and if parts around do not 
become the seat of a more intense inflammation, the tumour, on the 
contrary, becoming harder and smaller, the treatment ought to be 
merely expectant. Thus tumours, even larger than a fist, may heal 
without accidents, leaving behind only an inconsiderable swelUng. 

If the skin, however, becomes discoloured and threatens to 
burst, an incision ought to be made into the tumour, the cavity emp- 
tied, and a suitable tampon used, in order to prevent any further 
bleeding. If this does not succeed the cavity may then be syringed 
out with vinegar or diluted liquor ferri perchl., or the tampon again 
may become necessary. Injections, however, always delay the heeding 
process for a long time. The incision is to be miade at the most de- 
pendent part, and this may also be found advisable, simply on account 
of the size of the tumour, without there being anv urgent symptoms. 
It is best to wait three or four days (the longer it is possible to wait 
the less easily dangerous after-hsemorrhages occur), then a large 
incision is made, all coag^ula are removed, and the cavity treated 
like a large abscess. Purifying injections are made, and by a 
careful and gpudual compression from above we shall favour imion 
of the walls of the abscess. 



F. Diseases of the MammjB 
1. Diseases of the Mammary Olands 

(a) Anomalies of Secretion, — The quantity of milk secreted by the 
mammary gland varies greatly in different individuals. Some 
women have for years a great abundance of milk, whilst others are 
after a short time no longer able to satisfy the child. 

The secretion of milk is very rarely completely stopped during 
the puerperal state — agalactia — without sufficient reasons to account 
for it. More frequently the secretion is only imperfect and ceases 
entirely after a short tune. This may be due to an imperfect deve- 
lopment of the gland, which sometimes is congenital, but also occurs 
in veiT young and very old mothers. It is more frequently found in 
very feeble women, whose state of nutrition is faulty and unsuit- 
able, and in great general development of the panniculus adiposus. 
Great mental excitement also ma^ cause a sudden suppression of the 
lacteal secretion. A gpudual diminution of the secretion occurs 
especially frequently from unsuitable or unaccustomed nouiishment. 

25 
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Intense fever cuid severe watery discharges may rapidly dlmmlalillie 
quantity of the milk. 

Coses where the want of milk is due to on atrophied gland or to 
a general adiposis are, of course, not aj^eessible to treatiueot. In 
the other coses the regulation of the diet ia of the hrst moment. 
A nursing woman muat generally be left to her customary habits of 
life. She has to avoid overwork and great fatigue, and her euat^mary 
food must bo of good quality and in sufficient quantity. The 
existing secretion of the milk is best maintained in this way. Milk, 
farinaceous food, and beer, favorably influence the lacteal secretion. 

If menstruation returns in suckling women the niu^ing need not, 
as a rule, be interrupted, tor in the great majoritv of instances 
the secretion of the milk does not diminish and the child thrives. 

In very rare cases the secretion of milk becomes so abundant 
that the genera! health suffers under it — polygalactia ; or after the 
weaning of the child a secretion of milk, which weakens greatly, 
continues in the majority of cases from both breasts — gakctorrhtsa. 
The quantity of milk secreted may amoimt to five pounds daily'. 

In such cases symptoms appear rery similar to long-eontinned 
bleeding or suppuration. The nutrition of the woman supers ; great 
weakness and emaciation follow a too long-continued n\u:^ing. 
Menstruation thereby often becomes very abundant, and profuse 
hemorrhage sets in, which ca,u only be stopped by the weaning of 
the child. Prolonged nursing has also a very unfavorable influence 
on women suffering from osteomalacia. 

Disturbances of vision (hemeralopio, amblyopia, amaurosis) also 
occur in puerperal women who do not suffer from anomalies of 
the lacteal secretion ; they consist in a hypenemia of the con- 
junctives and no changes can be detected by means of the ophtlial- 
moscope. The prognosis is always good. The disturbances of vision 
disappear in a few days or weeks. 

The great abundance of the secretion of milk can be rapidly 
diminished by copious watery stools, which are obtained easily and 
without harm by sulphate of magnesia. The quantity of food also 
must be somewhat restricted. 

Galactorrhcea may be diminished by pressure. Of internal medi- 
cines iodide of potassium ia principally to be recommended. With 
the return of meustruotioa galactorrhcea, as a rule, stops. Abegg 
cured two cases by producing uterine hfemorrhj^e by the application 
of the douche. 

Very little is known of the qualitative changes of the milt. 
Change of food appears to have more influence on the quantity, and 
secondarily only on the quality. Experience has shown that mental 
emotions of the mother may cause qualitative changes of the milk, 
but that influence has frequently been overrated. 

(b) In-Jtammalioa of the Mammary Qland ; Milk Fever; Mam- 
mary Ahieeu. — The parenchymatous inflammation of the mammary 
gland— mastitis— in the puerperal state, may pass off in a few days 
without any consequences, or may go on to suppuration. 

The former and milder form is a gradual transition from the 
physiological development of the lacteal secretion in the puer- 
peral state. 

Even in the perfectly normal course of the puerperal state, the 
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temperature is liighest on the third or fourth day, and this elevation, 
as has been shown elsewhere, is not due to the genital organs 
proper, but is undoubtedly connected with the secretion of milk. 

If the Tnammffl are not very sensitive and the temperature is 
only slightly elevated, the function then strictly remains within phy- 
siological lunitsL Not infrequently, however, the secretion begins 
with somewhat more marked symptoms. The gland is greatly 
swollen, the whole or at least parks of it are extremely sensitive, and 
there are spontaneous pains ; the skin is tense and inflamed, the 
lymphatics are often seen to proceed to the swollen lymphatic 
glands in the axilla. The temperature rises on the third or fourth 
day to 89° C, or even 40° C, and may remain three to four days at 
an abnormal height with morning remissions. 

Such an inflammation most frequently, but not exclusively, occurs 
in cases where the child has been applied to the breasts too late, or 
where (on account of the weakness or the abnormal condition of the 
nipples) not much milk has been drawn from the gland, or where 
the infant is not nursed by its mother. In most of these cases the 
inflammatory symptoms and the fever abate after the first or, more 
rarely, after the second day, and the function of the gland then be- 
comes normal. 

As there are unmistakable signs of a local inflammation, and as, 
doubtless, the fever is due to tibat inflammation, the name of mas- 
titis may be reserved, as it is usually done, for the suppurative in- 
flammation, and the symptoms in connection with the commence- 
ment of the secretion of milk may be designated as ''milk fever.'' 

Although the inflammatory state just described disappears in a 
gpreat majority of instances, yet there are exceptional cases where, 
under unfavorable conditions, suppuration sets in. 

Abscesses of the mammary gland, however, develop at a later 
period, after the slight inflammation connected with the commence- 
ment of the secretion has long since disappeared. Exceptionally 
the abscess begms during pregnancy, and continues into the puer- 
peral state. 

Suppurative inflammation of the mammary gland commonly arises 
through the small chaps of the nipple, and through the scab formed 
on it occluding the excretoiy ducts of some of the lobes of the gland. 
The secretion is pent up, the lacteal ducts and gland-vessels are 
dilated and inflame, and suppuration begins in their walls. It is 
known to occur from an accumulation of milk in the breasts from 
the sudden weaning of the child. It only exceptionally occurs that 
the suppuration is caused by an injury, as a blow. 

As a rule, only one lobe of the gland of one side is inflamed, yet 
through improper treatment almost the whole gland may suppurate ; 
more frequently the inflammation commences somewhat later in 
another lobe or in the whole gland. 

The first signs of suppurative mastitis are the general characters 
of inflammation. The gland becomes swollen, spontaneously pain- 
ful and tender on pressure, and the skin reddened. It is accom- 
panied by a great elevation of temperature, even to 40° C, and 
often preceded by a rigor. The more superficial the inflammation 
is the easier the dougl^ feeling is obtained which indicates the sub- 
jacent pus. There is fluctuation in large abscesses only, but when a 
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greater portion of the glaad haa Buppumt«d fluctuation becomeBTe^ 
distinct, The fever, which was very high at the onset, usually ta.m 
again on the second or third day, or at least there are great remis- 
sions, and then passes into a prolonged suppuratiye fever. The most 
prominent symptom is pain. It may become so severe that it entirely 
deprives the patient of her sleep. It only ceases whea the abscess 
IB artificially opened, or when it spontaneously bursts. Gradually 
the connective tissue above the abscess is more and more thinned, the 
skin becomes bluish, the abscess points, and perforation follows 
through a small opening, which frequently closes again. Other open- 
ings may then form, and the skin between them Iwcomea necrosed. 
The bursting usually takes place after several weeks. 

Sometimes the abscess very early communicates with a perforated 
lacteal duct, through which the pus escapes with the milk. The 
symptoms just described are then far less severe, and spontaneous 
pains may be entirely absent. It is in such cases that a diagnosis 
can easily be made by pressing pus out of the nipple. 

After the spontaneous bursting also suppuration commonly 
lasts a long time, and months may pass before the abscess has 
closed. If it communicates with a lacteal duet at the place of per- 
foration a lacteal fistula may remain, which closes spontaneously 
when the secretion of milk has ceased. It is extremely rare that in 
otherwise healthy puerperal women the gland mortifies, and that 
death follows from icLorrhfemia. Sometimes the abscess remains so 
long open, that gradually the whole gland suppurates. By means 
of au mcision an enormous quantity of pus wiU be discharged in a 
thick stream, and the skin of the whole gland will collapse like an 
empty bag. 

The dia^Dsia of mammary abscess is easy. The sensitiveness of 
the swollen lobe, the change of the original hardness into a soft 
doughy consistency, together with the symptoms of the general 
state, make the di^nosis certain. 

The prophylactic treatment consists, first of all, in careful atten- 
tion to the chaps. Though the first symptoms of inflammation may 
already be present, suppuration can be prevented by energetic treat- 
ment. The breast is to be supported by a suitably arranged 
Buspensory bondage, and sulphate of magnesia should be given until 
a few watery stools follow and the breasts become thinner. This 
treatment, early applied, is just as efiicaeious as the often-praised 
starch bandage, which is said to prevent suppuration by uniform 
compression. Simple and useful also is the painting with collodion, 
which may, however, easily cause excoriations. If suppuration has 
begun, incisions must be made as early as possible. As soon as a 
soft spot ia fett an incision, not t«o small and rather deep, must 
be made in a line radiating from the nipple, and the pus evacuated 
as completely as possible. 

If the incision is kept open the process does not extend any 
further, and the cavity of the abscess heals up si>ontaneousIj uE 
it is always sufiiciently emptied. It takes a long time before the 
cicatriKat Jou is compleU . To accelerate that process various remedies 
have been recommended. Winfcel strongly recommends the starch 
bandage. This ia very troublesome, as it has to be renewed fre- 
quently i if tba,t eSect Is desired, collodion exerts excellent com- 



I 

I 
I 

I 



INFLAMMATION OP THE BBEAST 377 

pression on a tense breast "befoFe the abscess is opened, but is not 
applicable in a flaccid breast. Most simple of all is the compression 
bj suitably arranged napkins and the daily emptying of the cavity 
of the abscess, li the abscess is in the lower lobe a simple sus- 
pensory bandage suffices; if it is higher, the bandage must be 
applied round the thorax. 

If the pus is thin and the granulations flabby it is well to stimu- 
late the healing process by the injection of a solution of nitrate of 
silver. 

An abscess does not render the weaning of the child absolutely 
necessary ; but if an abscess communicates with the lacteal duct 
it is advisable to wean the child, at least from the diseased breast. 
The sinuses and lacteal fistulse which remain commonly heal only 
when lactation is entirely stopped. 

(c) QaLactoceU. — ^It very rarely happens that when the excretory 
duct is occluded the secretion still continues without an abscess 
developing. The lacteal duct becomes more and more dilated, and 
even forms a large cavity, or one of its walls ruptures, and the milk 
remains in the newly fdrmed abscess-like cavity. Usually these 
milk-abscesses are small, yet they may acquire an excessive size, 
as in the case of Scarpa, where the tumour descended to the left 
flank, and contained ten pounds of milk. 

The tumour at first contains pure milk ; later on, the serum sepa- 
rates, and the solid constituents are inspissated, or haemorrhage 
into the cyst produces a mixture with blood and of a great variety 
of colours. 

The diagnosis may be very difficult. If the wall of the lacteal 
duct has not ruptured, from the hard consistency and the distinct 
fluctuation it may be easily mistaken for a cyst, and after rupture 
into the surrounding tissue for an abscess. 

The treatment is not materially altered by the imcertainty in the 
diagnosis. After puncture alone the contents again accumulate, 
and inflammation of the walls of the duct must be produced by in- 
jections of iodine. If the cyst does not close in this way it must be 
laid open by an incision, and allowed to close by suppuration. 

2. Infiammalion of the Breast 

The phlegmonous inflammation of the connective tissue of the 
bieast may be limited to circumscribed spots of the areola. The 
inflammation then usually proceeds from the fissures of the nipple 
or from the glands of the areola to the connective tissue in the 
immediate vicinity. Around the nipple small furunculous abscesses 
form. 

Besides the implication of the connective tissue, which regularly 
occurs in parenchymatous mastitis, there are also during the puer- 
peral state inflammations of the connective tissue, with a tendency 
to suppuration, most frequently due to an injury. More frequently 
this is phlegmonous erysipelas in consequence of septic infection 
from slight excoriations of the nipple. They are either limited to 
the breast, and may then terminate in an abscess, or they may end 
in mortification, and death may follow in consequence of an infection 
of the whole organism. When abscesses form, the pus must be 
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CTacuated as enrl; as possible, and this is done I>y multiple, hage, 
and deep iocisioiiB. 

In rure cases tlie Babmainmary cODiiectiTe tissue between the gland 
and the thoras inflames in the puerperal state. This is the conse- 
quence of a blow or of the implication of the connective tissue in the 
Lnflammation of the deeper glandular lobes. 

The breast is swollen and feels as if it rested on a water-cushion. 
The base of the breast becomes cedematous. Unless incisions ore 
earlj made, it maj go on to tedious and dangerous burrowing of the 

3. IHseaaes of the Nipples. — CAff/« 

The nipples, covered by a delicate epidermis, are in women who 
nurse easily exposed to disease. Various conditions predispose to it. 
By nursing the child or the flow of the milk, the nipple is softened, 
and the epidermis is raised in the shape of vesicles, which form 
scabs, imder which the epidermis is replaced. Also at the tip 
and the base of the nipple folds are found, where the epidermis 
is still mors tender and more closely adherent. If the folds have 
been bridged over by scabs formed of discharged colostrum and dirt, 
and if the scabs ore torn asunder by sucking, the folds ore opened 
up in their entire length, and chaps result. In women in whom 
those folds are little develo^jed, so that their nipples have quite 
a smooth appearance, chaps are not easily formed. Others, on the 
contrary, have deeply fissured nipples, and on separating the small 
papitlte, even before the child is apphed, red, somewhat moist and 
painful spots are seen. Chaps in these coses are seldom absent 
when the child begins to suck. Ni[ipleB also which freely project, so 
that the child can grasp them without trouble, are much less dis- 
posed to the formation of chaps than those which the child must 
continually drag upon in order to retain its hold on them. 

These chaps are a great source of annoj'ance to nbrsing women. 
Nursing the child causes very severe pam, whilst the simple ei- 
eoriatioas with small scabs and eechvmoBos are much less sen^tive, 
but may, of course, lead to actual chaps. The chaps also may cause 
intense fever, though this is absfnt in most cases. The occurrence 
or absence of the fever depends partly upon the sine of the chaps, 
partly also upon their depth, and the sensitiveness and irritability 
of the individual. In some cases the fever may rise to above 40° C, 
but with the cessation of the irritation it rapidly abates. 

If the chaps are neglected they become deeper and more sensitive. 
The women are in a continual stateof anxiety, and greatly dread each 
fresh apphcation of the child to the breast. There is want of steep, 
the appetite is diminished, and fever consumes their strength. Ja 
suckling the child the nipple is involuntarily drawn bock for fear 
of the pain, so that the chaps are still more torn open, and, at last, 
when the pains become too severe and the secretion of the milk 
ceases, the child has to be weaned. Under certain circumstances the 
chaps may extend so much in depth that the nipple is almost entirely 
separated from the breast, and the connection is maintained only by 
the lacteal ducts. 

In other cases the resulting scabs occlude some of the lai^r 
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lacteal ducts, and in the corresponding glandular lobes tbetiecretion 
is retained, which is followed bj a parenchymatous inflammation, 
often terminating in suppuration. 

Prophylactic measures are required even during pregnancy. 
Care must be taken that the nipples sufficiently project and that the 
epidermis is somewhat hardened. The former is obtained by frequent 
traction with the fingers or with suckine glasses ; the latter by 
scrupulous cleanliness of the nipples and frequent washing with 
cold water, spirits of wine, or if the skin is very tender with weak 
solutions of tannic acid. 

If the woman begins to suckle with prominent, healthy nipples, 
chaps do not easily form. If, neyertheless, the nipples remain 
sm^, so that the child can only grasp them with difficulty, the milk 
pump must be used before the child is put to the breast^ and the 
child will then find the whole nipple full of milk. 

When there are chaps it is best to cauterize them immedi- 
ately with the solid nitrate of silyer, so that the whole base of the 
chap is coyered oyer by an eschar. The child, of course, cannot be 
put to the breast until the surface beneath the scab is healed, else 
the scab would be torn ofE and the chap again irritated. 

If the child cannot be weaned for so long a time, the base of the 
chap must be frequently cleansed, or the base is cleared by caute- 
rization, and a few threads of charpie soaked in a solution of tannic 
acid (gram j in 80 — 50 grammes of water) are placed into the chap. 
If this is kept clean, or treated as recommended, it rapidly fills from 
below upwards and heab. 

o. Mental Diseases of Puebpebal Women 

The mental diseases of puerperal women haye by no means parti- 
cular and distinctiye characters. It suffices to say that gestation, 
labour, and the puerperal state are yery powerful etiological 
factors in certain mental disturbances. 

Daily obseryation shows what a great role the sexual apparatus 
plays in the psychical life of women. Witness hysteria, and its 
mtunate connection with diseases of the genital organs. Already in 
the physiology of parturition attention has been drawn to its 
influence upon the mental state of women. Sometimes seriously 
disposed women become excessiyely merry, whilst, on the contrary, 
gay yoimg women easily assume a serious, even shy and melancholy 
disposition. But in rare instances this latter goes so far as to deyelop 
into a real disease. Most frequently the gloomy frame of mind 
passes off with the puerperal state. 

The influence of pregnancy upon the cerebral organs may partly 
be explained on physiologicaJ. principles. The congestions to the 
head which accompany pregnancy may jiist as well give rise to 
nutritive disturbances of the brain as they do to the formation of 
osteophytes in its bony envelope. And not only is the great quan- 
tity, but also the abnormal quality, of the blood concerned in those 
nutritive disturbances. The not infrequent acute hsemorrhages 
during pregnancy and parturition are undoubtedly in some causal 
connection with the psychical state, which arises from the puerperal 
condition. 
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The fact also must be borne in mind, that often pregnant aaS 
parturient women are eitremelj senaittre to psychical oiTcctiona, and 
this ia especially the case with those iUe^tiraately pregnant. In a 
great number of the mental diseases of women, the origin of the dis- 
ease can easily be deduced from the puerperal state. It is, of course, 
easily intelligible that the predisposing causes which are to be taken 
into consideration in other causes of mental diseases ore of great 
moment as regards the origin of those diseases after child-bed. 

Correspondmg to the state of mind displayed during pregnancy 
or parturition, the psychical disturbances are either those of depiea- 
sion or of exaltation. 

The slight forma of melajicholy usuaUy originate during preg- 
nancy, and arc continued into child-bed, where they may develop 
into the grarer forma of melancholy. 

The attacks of mania most frequently occur during parturition. 
At the moment when the head passes the vulva, and when the suf- 
fering reaches the highest degree, acute mania is not rarely seen. 
Otherwise patient and intelligent women suddenly cry out loudly, 
wildly stare around them, and menace and strite those who are near 
them. In the great majority of instances this state disa{)pearB 
immediately after the expulsion of the child, but exceptionaJlj it 
may also continue after delivery. 

Attacks of numia accompanying puerperal diaeosea are also 
symptoms of cerebral irritation. 

The prognosis of mental diseases originating during the poer* 
pend state is, on the whole, relatively favorable. 

As regards the treatment, it is best to wat«h the patient* carefully 
until their conditions will allow them to be removed to an asylum. 
Melancholic lying-in women must never be left alone on account 
of the possibility of their committing Buicide, 



Appendix.— SuDDEM Death in the Puespe&al Siatb 

We shall have to consider those sad cases where death quite sud- 
denly and imeipectedly occurs in lying-in women who have beea 
perfectly well or only slightly indisposed. 

The more frequent causes of sudden death, such as very proftuo 
hremorrha^, the very acuta form of septic infection, dangerous 
apoplexies, or rupture of the heart in consequence of acute myo- 
carditis, of which Spiegelberg has observed a very interesting case, 
have already been mentioned in the previous chapters. It only 
remains to speak of two not very rare causes of sudden deaui 
during or after delivery, namely, embolism of the pulmonary artery 
and entrance of sir into the uterine veins, 

1. Emboligm of the Pulmonary Artery 

As already stated above, embolism occurs most frequently in the 
course of puerperal fever. Under the influence of the septic 
infection the thrombi which hare formed in the veins, either as a 
physiological process or in consequence of an extension of the 
inoammation of the connective tissue around the veins, become 
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disintegrated. However, in the great majoritj of instances only the 
smaller branches of the pulmonary artery are the seat of those 
embolisms, because the thrombi usually break down into very small 
fragments. 

Embolism is happily veiy rare apart from septic infection. Only, 
if a physiological thrombosis continues into a larger vein, a piece of 
the uirombus may be washed away by the current of the blood. 
Such a large thrombus may ^en pass through the right heart into 
the pulmonary artery and obstruct it or, at least, one of its larger 
branches. Death occurs then either suddenly or in a few days with 
symptoms of increasing dyspnoea, cyanosis, and a low temperature. 
The carefully observed case of Rutter is very instructive in this 
respect. After the observations of Playfair and others, it is not im- 
probable that recovery may take place under favorable conditions. 

2. Eivtrance of Air iiUo the Uterine Veins 

Experience has taught us that air entering into the veins may give 
rise to very alarming sj^mptoms or even cause sudden death. This 
has been frequently seen in operations about the neck, when the 
veins which are situated between the f ascise, and therefore unable to 
collapse, have been wounded. 

But air may also enter the uterine veins during or shortly after 
delivery, and may cause sudden collapse or even death. Now, many 
facts go to prove that in parturient and lying-in women air may and 
not infrequently does enter the vagina and uterus, not only in 
operative procedures, but also in simple examinations. But it is 
doubtful whether the air spontaneously enters the veins, or whether 
it is pressed into them by the contractions of the uterus, whilst the 
OS uteri is displaced. The cases of Olshausen and Litzmann un- 
mistakably show that such an entrance can take place, when by 
means of an injection apparatus air is forced with the water into the 
uterus under a certain pressure. 

Every precaution shotdd, therefore, be taken in making injections 
into the uterus of a parturient and lying-in woman. The piston 
must accurately fit into the syringe, and every babble of air must 
be previously removed from it. 
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ERRATA. 

Page 63, 9th line from top, omit "scarcely." 

176, 9th line from bottom, /or "a cross bed," read ** lying across the bed. 

177, 3rd line from top, for ** on the cross bed," read " with the patient 
lying across the bed." « 

182, 7th line from bottom, for ** npon a cross bed," read " across the 
bed." 
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** Such a work as Dr. Barnes's was greatly needed. It is calculated to elevate the 
practice of the obstetric art in this conntiy, ana to be of great service to the practitiooor.** 
'^Jjomettm 
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Bellevue and Charity Hospital Reports. 

The volume of BeUevsm amd Cha/rity Hospital Reports 
for 1870, contaimng valuable conirilmtioriefrom 
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ISAAC E. TAYLOR, M. D^ WILLIAM A. HAMMOND, M. D 

AUSTIN FLINT, M. D., T. QAILLARD THOMAS, M. D 

LEWIS A. SAYRE, M. D^ FRANK H. HAMILTON, M. D, 

and others. 

1 f oL, 8vo» Cloth, t4.00. 

** These institationB are the most important, as regards aooommodatioDS fot 
patients and variety of cases treated, of any on this continent, and are surpassed 
by but few in the world. The gentlemen connected with them are acknowledged 
to be among the first in their profession, and the volmne is an important addition 
to the professional literature of this country." — I^ychohffieai JaurnaL 



BENNET 

Winter and Spring on the Shores of 

the Mediterranean/ or^ the HivierOj Mentone^ ^taXy^ 
Corsica^ SicUt/y Algeria^ Spain^ and Biarritz^ as Win- 
ter ClimcUes. 

By J. HENRY BENNET, M. D., 

Member of the Boyal Ck>Ilej;e of FhYBlclans, London; late Physician-Accoiicher to the 
Boyal Free Hoepital; Doctor of Medicine uf the UnlTersityof Paris: fonnerly Reai- 
dent Physician to the Paris Hospitals (ex-Interne des HOpitaoz de Paris), etc 

This work embodies the experience of ten winters and springs passed by Dr. Bennei 
on the shores of the Mediterranean, and contains mach yaloable information for phjal- 
dans in relation to the health-restoring climate of the regions described. 

1 vol., 12mo. 621 pp. Cloth, $8.50. 

*' Bxceedin^y readable, apart firom its special parposes, and well illostrated."— jIRmii- 
inff Commercial, 

**It has a more sabstantial value for the physician, perhaps, than for any other dass or 
profession. . . . We commend this book to oar readers as a Tolnme presenting two 
capital qoallflcations— it is at once entertaining and instractiTe/'—ilT. Y. Medical JoumaL 

On the Treatment of Pulmonary Con- 

eumption^ by Hygiene^ Climate^ and Medicine^ in iU 
Connection with Modem Doctrines, 

By JAMES HENRY BENNET, M. D., 

Member of the Boyal College of Physicians, London ; Doctor of Medicine of the UnifenUy 

ofParis, etc, etc 

1 vol., thin 8vo. Cloth, $1.50. 

An interesting and instractiye work, written in the strong, dear, and ladd mamtet 
which appears in all the contributions of Dr. Bennet to medical or general literatare. 

** We cordially commend this book to the attention of all, for its practical oommon- 
■en«e views of tbe natnre and treatment of the scourge of all temperate cl im ates, pulmo- 
nary oonsmuption."^2Mrott Review qfMedidiM, 
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billrothTT 

General Surgical Pathology and The- 

rapeuUcSj m Fifty Lectv/res. A Textbook for Stvr 
dents amd Physicians. 

By Dr. THEODOR BILLROTH, 

ProfeMor of Snrgerj in YiemiA. 

Translated from the Fifth Qerman Edition, with the speolAl permiflsion 

of the Author, by 

CHARLES E. HACKLEY, A.M., M.D., 

Surgeon to the New York Eve and Ear Infirmary ; Phvaldan to the New York Hospital ; 

FeOow of the New York Academy oiMedidne, etc. 

1 vol., 8yo. 714 pp., and 168 Woodentf. Cloth, $6.00; Sheep, $6.00. 

Professor Theodor Billroth, one of the most noted authorities on 
Sargical Pathology, gives in this volume a complete rUumi of the ex- 
isting state of knowledge in this branch of medical science. The fact 
of this publication going through four editions in Germany, and hav- 
ing been translated into French, Italian, Russian, and Hungarian, should 
be some guarantee for its standing. 

** The want of a book in the English language, presenting in a concise form the viewa of the 
German pathologists, has long boon felt ; and we venture to say no book could more perfectly 
supply that want thui the present yolnme. . . . We would strongly recommend it to aD who 
take any interest in the progress of thought and observation in surgical pathology and sur- 
gery ."—7%e Zaiujet. 

** We can assure our readers that they wiQ consider neither money wasted in its purehaae, 
nor time in \Xm perasaL"*— 7%e Medical Invedigator. 

COMBE. 

The Management of Infancy^ p/^sioiofftr 

cal amd Moral. Intended chiefly for the Use of 
Pa/rents. 

By ANDREW COMBE, M. D. 
BEVISED AND BDITSD 

By SIR JAMES CLARK, K. 0. B., M. D., F. R. S., 

Physldan-in-ordinary to the Queen. 

Flrit Ameriean from the Tenth London Edition. 1 vol., 18mo. 802 pn. 

Cloth, $1.60. 

'* This excellent little book should be in the hand of every mother of a flmiily ; and, if some 
of our lady friends would master its contents, and either bring up their children by the light 
of its teachings, or communicate the truths it contains to the poor by whom they are surround- 
ed, we are convinced that they would effect infinitely more good than by the distribution of any 
number of tracts whatever. . . . We consider this work to be one of tne few popular medical 
treatises Uiat any practitioner may recommend to his patients ; and, thouirh. if its precepts are 
followed, he will probably lose a few guineas, he will not begrudge them If he sees his friend*i 
children grow up healthy, aetive, strong, and both mentally and physically capable.*^— 7%« 
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DAVIS. 

Conservative SuV^&ry ^ as exhibUedm remedying 

some of the Mechanical Caueee that operate injuri- 
ously hoth in Health amd Disease, With Illustrations. 

By HENRY Q. DAVIS, M. D., 

Member of the American Medical AModatioa, eto^ eto. 

1 YoL, 8yo. 815 pp. Cloth, $8.00. 

The aathor has enjoyed rare facilities for the study and treatment 
of certain classes of disease, and the records here presented to the pro- 
fession are the gradual accamulation of over thirty years* investigation. 

** Dr. Davis, bringing, as he does to bis specialty, a great aptitude for the 
solution of raecbanical problems, takes a high rank as an orthopedic surgeon, 
and his very practical contribution to the literature of the subject is both valu- 
able and opportune. We deem it worthy of a place in every physician's library. 
The style is unpretending, but trenchant, graphic, and, best of all, quite intelli- 
gible." — Medical Record. 

£iC£k.£iXv. 

The Cerebral Convolutions of Man, 

represented a^ccording to Personal Investigations^ es- 
pecially on their Developvient in the Foetus^ and with 
reference to the Use of Physicians. 

By ALEXANDER EOKER, 

ProfldBBor of Anatomy and Comparative Anatomy In the University of Freibozg. 
Translated firom the (German by Bobert T. Edes, IE. D. 

1 vol., 8yo. 87 pp. $1.25. 

" The work of Prof. Ecker is noticeable principally for its succinctness and 
clearness, avoiding long discussions on undecided points, and yet sufiBciently 
furnished with references to make easy its comparison with the labors of oth- 
ers in the same direction. 

*' Entire originality in descriptive anatomy is out of the question, but the 
facts verified by our author are here presented in a more intelligible manner 
than in any other easily-accessible work. 

" The knowledge to be derived from this work is not furnished by any other 
text-book in the English language.'* — Boston Medical and Surgical Journal^ 
January 20, 1878. 
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ELLIOT. 

Obstetric Clinic. APra(^alCafUr{lmtiontothe 
shLch/ of Obstetrics^ cmd the Diseases of Women and 
OhiUhren. 

By the late GEORGE T. ELLIOT, M. D., 

Lste FMhflBor of ObBtetriea and the Dlaeases of Women and Children tn the Bdleyne Hoepltal 
Medical C!on^; Physician to Benerae Hospital, and to the New York Lying-in Asylum; 
Coosolting Fhysidan to the Honery and Cmld's Hospital; Oonsolting Snrgeon to the State 
Woman^s Hospital: Correspondlnir Membte of the Edlnbnxgh Obstetrical Society and of the 
Soyal Academe of Havana; FeUow of the N. T. Academy of Medicine; Member of the 
Coonty Medical Society, of the Pathological Society, eto^ etc 

1 vol., 8to. 468 pp. Cloth| t4.50. 

This work is, in a measure, a rhwm^ of separate papers previonslj pre- 
pared bj the late Dr. Elliot ; and contains, besides, a record of nearly 
two hundred important and difficnlt cases in midwifery, selected from 
his own practice. It has met with a hearty reception, and has received 
the highest encominms both in this country and in Europe. It is justly 
believed that the work is one of the most valuable contributions to 
obstetric literature that has appeared for many years, and, being emi- 
nently practical in its character, cannot fail to be of great service to 
obstetricians. 

** The volume by Dr. Elliot has scarcely less value, though in a different di- 
rection, than that of the Edinburgh physician (Dr. Duncan, * Researches in Ob- 
stetrics »)."—ia»M!rf. 

** This may be said to belong to a class of books * after the practitioner's own 
heart,' and many circumstances concur to influence us to extend to this work a 
eheeiful welcome, and to conmiend it as fully as possible. And we do thus 
welcome it as the production of a gentleman of great experience, acknowledged 
ability, and high position — as an emanation from one of the leading schools of 
our country — and as an honorable addition to our national medical literature." — 
American Journal of Medical Scienoet. 

'* There is no book in American obstetrical literature that suipasses this 
one.'' — Edinburgh Medical Journal, 

** It ought to be in the hands of every practitioner of midwifery in the coun- 
try." — BoSon Medical and Surgical Journal. 

**It has no equal in the English language, as regards clinical instruction in 
obstetrics." — American Journal of Obttetria. 

** The book has the freshness of hospital practice throughout in reference to 
diagnosis, pathology, therapeutical and operative proceedings. It will be found 
to possess a great amount of valuable information in the department of obstet- 
rics in an attractive and easy style, according to the most modem and improved 
▼lews of the profession."^ CVnanna^ Lancet and Oheerver, 

<* It is invaluable for the practitioner of obstetricB."-^'^^* ^* Medical JoumaL 
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The Physiology of Man. Designed to rep- 
resent the Msisting State of Phyeiclogioal Science as 
applied to the Functions of the Human Body. 

By AUSTIN FLINT, Jb., M. D., 

Ptoftftsor of Fbyalology and lOcrosooi^ In the BeUeme Hospital Medioal Oo]Ieg«) and in tbe 
Long laland Gollege Hospital; Fellow of tlie Hew York Academy of Medicine; Mimweopiel 
to Belleyae Hospital 

In Five Volnmet. 8vo. Tinted Paper. 

Volume I. — The Blood; Circulation; Bespiration. 

8yo. 502 pp. Cloth, $4.60. 

" If the remaining portions of this work are compiled with the same eare and 
aeoaracy, the whole may vie with any of those that have of late years been pro- 
duced in om* own or in foreign languages." — British <md Foreign Medieo-CMrurgi- 
eal Review. 

" As a book of general information it will be found useful to the practitioner, 
and, as a book of reference, invaluable in the hands of the anatomist and physi- 
ologist** — Dublin Quarterly Joumci of Medical Science, 

**The complete work will prove a valuable addition to our systematic treatises 
on human physiology.** — Tlie Lancet. 

" To those who desire to get in one volume a concise and dear, and at the 
same time sufficiently full rieumS of * the existing state of physiological science,* 
we can heartily recommend Dr. Flinfs work. Moreover, as a work of typographi- 
cal art it deserves a prominent place upon our library-shelves. Messrs. Appleton 
& Go. deserve the thanks of the profession for the very handsome style in whidi 
they issue medical works. They give us hope of a time when it will be very 
generally believed by publishers that physidana* eyes are worth saving.** — Medf 
eal Gazette. 

Volume II. — Alimentation ; Digestion ; Absorption ; 
Lymph and Chyle, 

8to, 656 pp. Clothf t4.6§. 

** The second instalment of this work fhlfils aU the expectations raised by the 
perusal of the first . . . The author*s explanations and deductions bear 
evidence of much careM reflection and study. . . . The entire work is one 
of rare interest The author*8 style is as dear and concise as his method is 
studious, careful, and elaborate.** — Philadelphia Inquirer, 

"We regard the two treatises already issued as the Tecy best on human physi- 
ology which the EngUdi or any other language affords, and we reconmiend tiiem 
with thorough confidence to students, practitioners, and laymen, as models of 
literary and scientific ability.**— iV. F. Medical Journal 

" We have found the style easy, ludd, and at the same time terse. The prac- 
tical and positive results of physiological investigation are succmctiy stated, 
without, it would seem, extended discusdon of disputed points."— -Boiton Medical 
and Surgical JoumaL 

" It is a volimie which will be wdcome to the advanced student, and as a 
work of reference.** — The Lancet, 

" The leading subjects treated of are presented m distinct parts, each of which 
is designed to be an exhaustive essay on that to which it refers.** — Wettem Jour- 
nal of Medicine, 
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Flint's Physiology. Volume III. — Secretion ; 

Excretion; DuciZesa Ola/ads; Nutrition,; Animal 
Heat; Movements; Voice aiid Speech. 

8yo. 686 pp. ClotlL, t4.50. 

" Dr. Flint^s reputation is suflBcient to gire a character to the book among the 
profession, where it will chiefly circulate, and many of the facts given have been 
verified by the author in his laboratory and in public demonstrations." — Chicago 
Courier, 

" The author bestows judicious care and labor. Facts are selected with dis* 
crimination, theories critically examined, and conclusions enunciated with com- 
mendable clearness and precision." — American JoumcU of the Medical Sciences, 

** The work is calculated to attract other than professional readers, and is 
written with suflBcient clearness and freedom from technical pedantry to be per- 
fectly intelligible to any weU-informed man." — London Saturday Review, 

'* From the extent of t|ie author's Investigations into the best theory and prac- 
tice of the present day, the world over, and the candor and good judgment which 
ho brings to bear upon the discussion of each subject, we are justified in regard- 
ing his treatises as standard and authoritative, so far as in this disputed subject 
authority is admissible." — New York Timet, 

Volume IV. — The Nervous System. 

Syo. Cloth, $4.50. 
This volume is now ready. It is a work of great interest, and, in 
coigQnction with the ** Treatise on Diseases of the Nervous System," by 
Dr. Wm. A, Hammond, constitutes a complete work on " The Physiology 
and Pathology of the Nervous System." 

Volume V. — Generation. {In press?) 

Manual of Chemical Examination of 

th^ Urine i/n Disease. With Brief Directions for the 
Examination of the most Comm/m VaHeOes of Urir 
nary GoIcuIa,. 

By AUSTIN FLINT, Jb., M. D., 




Third Edition, reviled and oorreotad. 1 vol., 12mo. 77 pp. Cloth, $1.00. 

The chief ^m of this little work is to enable the basy practitioner to 
make for himself, rapidly and easily, all ordinary examinations of Urine ; 
to give him the benefit of the anthor^s experience in eliminating little 
difficulties in the manipnlations, and in reducing processes of analysis 
to the utmost simplicity that is consistent with accnraoy. 

" We do not know of any work in English so complete and handy as the 
Manual now offered to the profession by Dr. flint, and the high scientific reputa- 
tion of the author is a sufficient guarantee of the accuracy of all the directions 
given." — Journal of Applied Chemitiry. 

^ We can unhesitatingly recommend this Manual" — Pnychdogieal Journal, 

*^ Eminently practical." — Detroit Beview ofMedieine, 
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FLINT. 

On the Physiological Effects of Severe 

and Protracted Muscular Ecerdse. With Special ref- 
erericeto its Influence upon tlieExecretion of Nitrogen. 

By AUSTIN FLINT, Jb., M. D., 

Prolbaaor of Fhysiology in the Bellevne Hospital Medical College, New York, etc^ eta 

1 vol., 8yo. 91 pp. Clotli, $8.00. 

This moQOgraph on the rolationa of Urea to Exercise ia the result of a thorough and oaiefEil 
tnyestigation made in the case of Mr. Edward Payson Weston, the celebrated pedmtrian. 
The chemical analyses were made under the direction of B. O. Doremus, M. D., Professor of 
Chemistry and ToxiookNO^ in the BeUerue Hospital Medical College, by Bfr. Oscar Loew, his 
assistant The observations were made with the eodperation of J. 0. Dalton, M. D., Professor 
of Physiology in the College of Physicians and Surgeons; Alexander B. Mott, M. D., Profess- 
or of Surgical Anatomy ; W. H. Van Buren, M. D., Professor of Principles of Surgery; Austin 
Flint, M. D., Professor of the Principles and Practice of Medicine ; W. A. Hammond, M. D^ 
Professor of Diseases of the Mind and Nervous System— aU of the Bellerue Hospital Medical 
College. 

** This work will be found interesting to every physician. A number of important results 
were obtained valuable to the physiolog&t^*— -Omoinfia^i JfediecU Repertory. 

HAMILTON. 

Clinical Electro-Therapeutics. {Medical 

and Surgical,) A Manuod for Physicians for the 
Treatment more especially of Nervous Diseases. 

By ALLAN MoLANE HAMILTON, M. D., 

Physician in charge of the New York State Hospital for Diseases of the Nervous System ; 
Member of the New York Neurological and County Medical Societies, etc., etc 

With Kumeroiu niuitratioiiB. 1 vol., 8to. Cloth. Prioo, $2.00. 

This work Is the compilation of well-tried measures and reported cases, and is Intended as 
a simple guide for the general practitioner. It is as firee from conAising theories, technical 
terms, and unproved statements, as possible. Electricity is indorsed as a very valuable remedy 
In certain diseases, and as an invaluable therapeutical means in nearly all forms of Nnvoua 
DiSRASE ; but not as a specific for every human ill, mental and physical. 

HA.MMOND. 

Insanity in its Relations to Crime. 

A Text and a Commentary, 

By WILLIAM A. HAMMOND, M. D. 

1 vol. 8to. 77 pp. Cloth, $1.00. 

•* A part of this essay, under the title * Society ver9U& Insanity/ was contributed to Put' 
nanCe Maqamine^ for September. 1870. The greater portion is now first publiabfOd. The Im- 
portance or the subject considered can scarcely be over-estimated, whether we rogard it flnm 
the stand-point of science or social economy ; and, if I have aided in its elucidation, my object 
will have been attalnetl.^' — From Author'' e'Pr^aoe. 
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HAMMOND. 

A Treatise on Diseases of the Nervous 

System. 

By WILLIAM A. HAMMOND, M. D., 

AoAmmt of DIBAM68 ofthe Mind and Nerrona STBtem, and of GHnical MedldiM, In tfaa BeDanM 
Hospital Medkal GoDege; Phyaldan-in-Cfalef to the New York State HoapUal Ibr DIaeaaaa 
ofthe Nerroxis Syitem, ete^ etc. 

foujtTU smnoH, iuvimd ahd ooBsionnK 

With Porty-ftTO lUiiitratioiif. 1 toL, Syo. 750 pp. Olotli, $5.00. 

The treatise embraces an introdnctorj chapter, which relates to the 
Instraments and apparatus employed in the diagnosis and treatment of 
diseases of the nervous system, and five sections. Of these, the first 
treats of diseases of the brain ; the second, diseases of the spinal cord ; 
the third, oerebro-spinal diseases ; the fourth, diseases of nerve-cells ; 
and the fifth, diseases of the peripheral nerves. One featore which may 
be claimed for the work is, that it rests, to a great extent, upon the per- 
sonal observation and experience of the author, and is therefore no mere 
compilation. 

This work is already uuiversally popular with the profession ; their 
appreciation of it may be evidenced by the fact that within two yeara 
it has reached the fourth edition. 



^ That a treatlae by Prof. Hammond would be one of a hiflrh order waa what we anticipated, 
and it affords ua pleasure to state that our anticipations oAye been rea]ized.^^-~(7(nomnaN 
MediccU Rtp^rtory, 

** This is unquestionably the most complete treatise on the diseases to whidi it is devoted 
that has yet appeared in the Engliah lanfuai^ ; and ita Talue is much increased by the fiict that 
Dr. Hanmiona has mainly based it on his own experience and practice, which, we need hardly 
remind our readers, have been yery extensiye.** — London MtdlccU 7¥me« and OawtU. 

" Free Arom useless yerbiaffe and obscurity, It Sb evidently the work of a man who knows 
what he is writing about, and knows how to write about it*' — Chicago Jfedical Journal, 

**■ This is a valuable and comprehensive book ; it embraces many topica, and extends over a 
wide sphere. One of the moat valuable parts of it reUtes to the Diseases of the Brain ; while 
the remaining portion of the volume treats of the Diseases of the Spinal Cord, the Cerebro* 
spinal System, tne Nerve-Cells, and the Peripheral Kervea.'^— ^W/isA Medical Journal. 

" The work before us is unquestionably the most exhaustive treatise, on the diseases to 
which it is devoted, that has yet appeared in English. And Its distinctive value arises ftt>m 
the Ikct that the work is no mere raffieiamento of old observations, but rests on his own ex- 
perlenoe and practice, which, aa we have before observed, have been very extensive.**— ^fTMri- 
can Journal qf Syphiloffraphy, 

** The author of this work has attained a high rank among our brethren across the Atlantio 
ftx>m previous labors in connection with the disorders of the nervous S3rstem, as well as from 
various other contributions to medical Uteraturo, and he now holds the official appointments of 
Physician to the New York State Hospital for Diseases of the Nervous System, and Professor 
of the same department in the Bellevue Hospital Medical College. The present treatise is the 
fruit of the experience thus acquired, and we have no hesitation in pronouncing it a OMMt valu- 
able addition to our systematic Hteraturo.** — Gla»ffoto Medical JottmaL 
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HOFFMANN. 

Manual of Chemical Analysis, asappUed 

to (he ExamhicUion of Medicmal Chemicals <md their 
Preparations. A Guide for the DetermvMUion of 
their Identity a/nd Qtuditj/j and for the Detection of Im- 
purities and Adulterations, For the use of Pharmor 
ceutistSj Physici&nSj Druggists, and Ma^tfacturing 
Chemists J and Pharmaceutical and Medical Students. 

By FRED. HOFFMANN, Phil. D. 

One YoL, 8yo. Biolily illnitratad. Cloth* Priee, $8. 

The preparation of the chemicals used in medicine and pbannacy has largely 
passed from the hands of the pharmaceutist into those of the manufacturer ; 
yet legal responsibility and professional duty require all who compound, dis- 
pense, or sell medicines, as well as the manufacturer, to determine, by correct 
tests, the identity, quality, and purity of every article dispensed or sold for med- 
ication. A work embracing the most approved methods of examinations, and 
forming a critical and useful guide for such tests, has as yet been a desideratum. 

This want has now been successfully met by the present work. 

The book is divided into two parts, the first of which treats of operations 
and reagents, and gives a general account of the principles and methods of 
chemical analysis. The second, or main part, gives, in an alphabetical order, 
a complete account of the medicinal chemicals, their physical and chemical 
characteristics, and directions for the establishment of their quality and purity, 
selected and arranged with care and judgment ; each compound is fully de- 
scribed according to its aspect and properties, its solubility in the usual sol- 
vents, simple and chemical, and its deportment with reagents (tests of Identity) ; 
this is followed by the HxamincUian, under which heading the defects, or the 
accidental impurities, resulting from the processes employed in the manufacture 
of the chemicals, or from insufficient purification, and also the adulterations and 
substitutions, are considered, and their detection clearly and precisely described, 
BO that they are readily understood by those having an average knowledge of 
chemistry, and ordinary chemical manipulations, many of which, as well as the 
more important apparatus, are illustrated by excellent engravings. A number 
of very useful tables is scattered through the text ; and the volume concludes 
with comparative tables of the thermometric scales, the troy and metric weights, 
and a complete index, embracing the common English terms and the Latin 
names and synonymes in use. 

The work has been brought up to the latest results of scientific research, 
within the briefest possible compass ; and forms a thoroughly practical and 
trustworthy guide, combining easy operations, simple apparatus, and economy 
of time, with the greatest attainable accuracy. 
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In America it has already met with general and unqualified approval ; and 
in Europe is now being welcomed as one of the best and most important addi- 
tions to modem pharmaceutical literature. To give a better idea of the real 
merits and popularity of the book, we would call attention to the following : 

** A work of this kind has long been needed^ and fi>r this reason alone this yolome would be 
heartily welcomed, eyen if it had been less complete than.lt is. . . . This brief outline of the 
contents of this valuable work is scarcely sufficient to convey a correct idea of all the informa- 
tion presented in it The descriptions and directions are clear and precise, and we feel sure 
that tnose whose vocation requires the examination of medicinal chemicals will find this valua- 
ble work what the author designed it to be— a trustworthy guide for the determination of their 
identity and quality." — American Journal qf Pharmacy. 

^ A work of this character has long been a desideratum, and we may now truly say that the 
void has been well filled by this excellent treatise, which will be cordially welcomed by every 
pharmacist and by all others to whom it is especially directed. In all the departments of the 
work Dr. Hofflnann displays extended research, and a critical flunlUarity with tne subject, while 
at ti^e same time he has plaoed the matter before the student with system, and in a language 
at once clear and concise. Not only is the author to be congratulated upon the excellent resmt 
of his labor, but every phannaceutist also upon this most opportune audition to the literature 
of his art, and most insluable assistant in his daily work." — 7/te Pharmacia {Chicago). 

M In this excellent wwk, the author, a thorough practical pharmaceutist, eminently fitted to 
the task, has suocessfiilly endeavored to crystalUze into a single volume all that is essential to 
form a reliable and practical guide."— Aeto York Medical Beoimo. 

^ The object for which this book has been written has been sucoessfhlly accomplished ; it is 
an eminently practical work throughout ; its style and descriptions are clear and accurate, and 
it will prove very valuable to those who have occasion to examine drugs and chemlcaJs." — 
Botton Medical and Surgical Journal. 

**This book has long been a desideratum, and will be well received. It treats of subjects of 
vital importance to the physician and druggist in a clear and concise manner. We do most 
heartily recommend this work as the best aid in the examination of medicinal chemicals." — 
NathviUe Journal qf Medicine and Surgery. 

**This volume is a careftilly-prepared work, and well up to the existing state of both the 
science and art of modem phozinacv. It is a book which will find Its place in every medical 
and pharmaceutical Uboratory and library, and is a safe and instructive guide to medical stu- 
dents and practitioners of medicine." — American Journal of Science and Arte. 

** The appearance of this work must be regarded as very timely. That the physician and the 
, pharmaceutist may have it in their power to examine by the most approved methods the arti- 
' des they prescribe and dispense, the author has, careAiUy and with a mature Judgment and 

sound <Uscretlon, collected and arranged in accessible form the most trusty tests of purity in 

medicinal chemicals." — Medical and Surgical Reporter. 

** In this volume Dr. Hol&nann has supplied a want in the literature of his profession, by 
having gathered together the widely-scattered firagments of information relating to the exami- 
nation of chemicals, and has arranged them into a systematic and ready hand-b<>ok of especial 
interest and value, which certainly is entitled to a wide circulation. . . . With regard to indices, 
the work is a model ; it contains a number of valuable tables, and is largely illustrated with ex- 
cellent engravings, which serve to elucidate very much the descriptions of apparatus and ma- 
nipulations. The work is issued in Messrs. Appletons^ beet style, and presents not only an at- 
tractive appearance, but an unusual freedom from typographioil defects and errors.^^ — Ameri- 
can ChemuU. 

^The reputation of the author of this book is the best guarantee of its accuracy and value. 
Dr. Hoffinann is well known as a highly-valued contributor to scientiflc ioumals, as a popular 
lecturer, and as an original investigator. He has himself practically appUed the leading meth- 
ods sot forth in tiie book, and has proved most of the tests recommended by him. . . . The 
book is a valuable addition to our pharmaceutical literature, and ought to have the effipct of 
securing a still more extended knowledge of the medicinal chemicals most in use."— Jbumoi 
of Applied Chemietry, 

^This excellent volume carries out ftilly the prefktory promises, and fills a void which has 
heretofore existed in American pharmaceutical literature. It is not only a valuable acquisition 
to the library of the average pharmaceutist, but also an invaluable aid to those better qualified 
and practically ikmiliar wiUi tne subject, and there is no doubt that this work will be regarded 
as a standard among works on pharmacy." — Pnif. O. Lewie IHehL, LouieviUe, Kentucky. 

** It is with great satisfiiction that we note the appearance of this manual, especially adapted 
to the pharmaceutiod chemist and manufiacturer of medicinal chemicals. The processes recom- 
mended have been Judiciously and careAUlv selected, and the instructions are ftiU and trust- 
worthy ; and we hope that the circulation of this elaborate w«rk, on both sides of the Atlantie^ 
may tend to accomplish its objects."— C7Aemicai ^ew» (London}. 
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HOLLAND. 

Recollections of Past Life, 

^7 SIB HENRY HOLLAND, Bart, M. D., F. R. 8., K. C. B., ete., 

President of the Boyal loetitatioii of Great Britain, Phyfidan-in-OidinAry to the Qnaea, 

etc, etc 

1 vol., 18mo, 851 pp. Frioe, Cloth, $8.00. 

A reiy entertaining and inetmetiTe narrative, partaking somewhat of the nature of 
antobiography and yet distinct fh>m it, in this, that its chief object, as alleged by the 
writer, is not so mach to recount the events of his own life, as to perform the office of 
chronicler for others with whom he came in contact and was long associated. 

The " Life of Sir Henry Holland *' is one to be recollected, and he has not erred in giv- 
ing an outline ot it to the public."— 7!^ Lanctt. 

'^ His memory was— is, we may say, for he is still slive and in possession of all his 
flkcnltieB— stored with recollections of the most eminent men and women of this cen- 
tury. ... A life eztendlns: over a period of eighty-four years, and passed in the most 
active manner, in the midst of the best society, which tbe world has to offer, must necee- 
sarily be fiill of singular interest; and Sir Henry Holland has fortnnatelv not waited until 
his memory lost its freshness before recalling some of the incidents in it"— 2!^ Ntw 
York Tbnes. 

HOWE. 

Emergencies, and How to Treat Them. 

27ie Etiology^ PcUhohgt/^ and Treatment of Accidents^ 
Diseases, and Cases of Poisoningy tohich demand 
Prompt Attention. Designed for Students and Prac- 
titioners of Medicine, 

By JOSEPH W. HOWE, M. D., 
Viiiting Soigeon to Charity Hospital ; Lecturer on Surgery in the Medical Department ot 

tbe University of New York, etc 

1 vol., 8to. 866 pp. Cloth, $8.00. 

This volume is designed as a guide in the treatment of cases of emergency occurring in 
medical, surgical, or obstetrical practice. It combines all the important subjects, giving 
special prominence to points of practical interest in preference to theoretical considera- 
tions, and uniting, with the results of personal observation, the latest views of European 
and American authorities. 

*' The style is concise, perspicuous, and definite. Bach article is written as though that 
particular emersencr were present; there is no waste of words, nor temporising with 
remedies of douDtfttf efficacy. Tbe articles on oedema glottidis, ai^Dhy ria, and strangulated 
hernia, are particularly clear and practical, and fhmisb all the information required in the 
managemsnt of those urgent cases. 

**It will be found invaluable to students and young practitioners, in supplying them 
with an epitome of useful knowledge obtainable from no other single work; wnile to the 
older merabers of the profession it will serve as a reliable and * reads remembrancer.* **— 
The Medical Reeord, 
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HTJXLEY AND YOTJMANS. 

The Elements of Physiology and 

Hygiene. With Numerous IJhtstrations. 

By THOMAS H. HUXLEY, LL. D., F. R. S., and 
WILLIAM JAY Y0UMAN8, M. D. 

Hew and Beviied Edition. 1 vol., 12mo. 480 pp. $1.75. 

A text-book for educational institations, and a vain able elementary 
work for students of medicine. The greater portion is from the pen of 
Professor Huxley, adapted by Dr. Youmans to the circumstances and 
requirements of American education. The eminent claim of Professor 
Huxley's ** Elementary Physiology " is, that, while up to the times, it 
is trustworthy in its presentation of the subject ; while rejecting dis- 
credited doctrines and doubtful speculations, it embodies the latest 
results that are established, and represents the present actual state of 
physiological knowledge. 

" A valaable oontrlbution to anatomical and physiological w\eoica,'"—R€ligiou» TsUaeops. 

^ A clear and woU-airanged work, embracing the latest discoyeries and accepted thecHrles.^* 
'^Bufalo Commtrcial. 

^ Teeming with information concerning the human physical enconomy.^ — Etaning Jour- 
nal. 

HTJXLEY. 

The Anatomy of Vertebrated Animals. 

By THOMAS HENRY HUXLEY, LL. D., F. R. 8., 

Author of ''Man's Place in Nature,'' "On the Origin of Speoiea,'' **Lay Sermons and 

Addresses," etc 

1 vol., ISmo. Cloth, $8.60. 

The former works of Prof. Huxley leave no room for doubt as to thfllimpor- 

tance and value of hia new volume. It is one which will be very acceptable to 

all who are interested in the subject of which it treats. 

" This long-expected work will be cordially welcomed by all students and teachers of Com- 
parative Anatomy as a compendious, reliable, and, notwithstanding its small dimensions, most 
comprehensive guide on the subject of which it treats. To praise or to criticise the work of so 
accomplished a master of his ftyorite science would be equally out of place. It Is enough to 
say that it realizes, in a remarkable degree, the antidpatlous which have been formed of U; 
and that it presents an extraordinary combination of wide, general views, with the clear, accn- 
rate, and succinct statement of a prodigious number of individual Cscts."— i^ature. 
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JOHNSON. 

The Chemistry of Common Life. 

Illustrated with nvmerous Wood Engravings, 
By JAMES F. JOHNSON, M. A., F. R. S., F. G. S., etc., etc., 

Antlbor of ^^Lsotoret on Agrieoharal Chemlstiy and Geology," **A Ottiwhlinn of Agrienttimi 

Chemistiy and Qeology," etc 

2 Toli^ ISmo. doUi, $8.00. 

It has been the object of the aathor in this work to exhibit the 
present condition of chemical knowledge, and of matured scientific 
opinion, upon the subjects to which it is devoted. The reader will not 
be surprised, therefore, should he find in it some things which differ 
from what is to be found in other popular works already in his hands or 
on the shelves of his library. 

LETTEBMAN. 

• Medical Recollections of the Army of 

the Potomac. 

By JONATHAN LETTERMAN, M. D., 
Late Smgeon U. 8. ▲., and Ifedkal Direotor of the Army of the Potomac 

1 vol., 8vo. 194 pp. Oloth, $1.00. 
** This account of the medical department of the Army of the Poto- 
mac has been prepared, amid pressing engagements, in the hope that 
the labors of the medical officers of that army may be known to au in- 
telligent people, with whom to know is to appreciate ; and as an affeo 
tionate tribute to many, long my zealous and efficient colleagues, who, 
in days of trial and danger, which have passed, let us hope never to re- 
turn, evinced their devotion to their country and to the cause of hu- 
manity, without hope of promotion or expectation of reward." — Preface. 

** We venture to assert that but few who open this volume of medical annals, 
pregnant as they are with instruction, will care to do otherwise than finish them 
at a sitting." — MediecU Record, 

** A graceful and affectionate tribute.'* — N, Y. Medical Journal, 

• LEWES. 

The Physiology of Common Life. 

By GEORGE HENRY LEWES, 

Author of "* Seaside Stadiea,'' ''Life of Qoethe,"* etc 

2 vols., 12mo. Cloth, $8.00. 

The object of this work differs from that of all others on popular 

science in its attempt to meet the wants of the student, while meeting 

those of the general reader, who is supposed to be wholly unacquainted 

with anatomy and physiology. 
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MATTDSLEY. 

The Physiology and Pathology of the 

Mind. 

By HENRY MAUDSLEY, M. D., London, 

PhjiiotaB to the West London Horaltal: Honomy Member of the Medieo-Psrofaoiogkil Bodety 
of Fttrls; Jbrmerfy Beeldent Rgrsldan of the MAnohester Boyil Lonatlo Hoq>itel, etc 

1 ToL, 8to. 448 pp. doth, $8.00. 

This work aims, in the first place, to treat of mental phenomena from 
a physiological rather than from a metaphyseal point of view ; and, 
secondly, to hring the manifold instmctiye instances presented by the 
nnsonnd mind to bear npon the interpretation of the obscure problems 
of mental science. 

" Dr. Maudslej has had the courage to undertake, and the skill to execute, 
what is, at least in English, an original enterprise."— Xondbn Saturday Review, 

** It is so ftill of sensible reflections and sound truths that their wide dissemi- 
nation could not but be of benefit to all thinking persons." — FtycholoyiealJournoL 

** Unquestionably one of the ablest and most important works on the Bul]()eet 
of which it treats that has ever appeared, and does credit to his philosopmcal 
acumen and accurate obsenration." — MnUeal Beeord, 

** We lay down the book with admiration, and we commend it most earnestly 
to our readers as a work of extraordinary merit and originality^-one of those 
productions that are evolyed only occasionally in the lapse of years, and that 
serve to mark actual and very decided advances in knowledge and science."— 
N. Y. MediealJovrtud. 



Body 



and Mind : An inquiry into their Con- 
nection and Mutual Injluencej specially in reference 
to Mental Disorders } being the Ovlstonia/n Lectures 
for 1870, delivered hefore the Royal College of 
Physicia/ns, With Ajopendix. 

By HENRY MAUDSLEY, M. D., London, 

WtBow of the Bojral CoDege of FhyilcianB ; Professor of Medkel Jniispmdeooe in UniTertl^ Col- 
lege, London ; President-elect of the Medioo-Psvchologteal Association ; Honorary Memoer of 
the Medloo-Psjchological Society of Plsrls, of the Imperial Society of Phvsidans of Vienna, 
and of the Sode^ for the Promotion of Psychiatry and Forensic Psydbology of Ylenna; 
tmnerly Besident Physician of the Manchester Royal Lunatic Asyhim, eto^ etc 

1 vol., 12mo. 155 pp. Cloth, $1.00. 

The general plan of this work may be described as being to bring 
man, both in his physical and mental relations, as mnch as possible with- 
in the scope of scientific inquiry. 

" A representative work, which every one must study who desires to know 
what is doing in the way of real progress, and not mere chatter, about mental 
physiology and pathology." — The LanoeL 

** It distinctly marks a step in the progress of scientific psychology.** — Tfu 
PraetUiomer, 
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MARKOE. 

A Treatise on Diseases of the Bones. 

Bj THOUAS U. MARKOE, U. D., 

norgMMOt8llIseT7iD[lieColli!gaofPh;Blclu»uidEnIg(»D9. New York. BtB, 

WITH NUUEBOUS I LLD S T B A T lO h 8, 

1 ToL Sni. OlDth, $4.50. 




ThU valiuble irork ia u treatise oa DieeuBes of the Bones, embndog llidi 
etrucluml changes na niTected bj disease, their clinical hiatorj and treutment, ia< 
eluding also an accoont of the Tsrious tutnora which grow in or upon them. 
None of the injuria of bone aie inoludeil in its Boope, nnd no joijU diseases, ex- 
cepting vhere the condition of the bone ia a prime factor in the problera of 
disease. As the vorlc of an eminent surgeon of large and varied expericnoe, it 
maj be regitnled aa tbe beat on the subject, and a valuable contribution (o medi- 
cal literature. 

"Tbe book irblcb I now oOit to mr prolMeional brethren contains the ■nbitanctcit 
Itie leotnrea wblch I hiTo deUTerod dnrlDE the pael tweWe ycsrs at tba colleRe. ... 1 
have followed iba leadioca of mj own etndlci and obferralloni, dwelling more on ttaou 
braachei where I had eean und atadlcd moat, and perbapK loo much neslectlDE otben 
where mj own eipjflence was more barren, and iberefore to me lo»i intpreiHnft. I hmTe 
endeaTored, boweTer. <o make Dp Hie defliHeDclea of mi' own Imowledere by theh^snee or 
tbe nulerlala ■atisred » rlcbl; throneb onr periodical llleialnre, which icatlered 
leaves it le tbe Tle^it and the dnty nt Ibe nTitcmatlc writer to collecl and lo etnbodj In 
aoj acconntbe may oleroT the atnle of * icleDee at anj glTen period.'"— Etfniot /Km 
Autker'i Pr^r'aa. 
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MEYER 
Electricity in its Relations to Practical 

Medioine. 

By Db. MOEITZ METER, 

Bojal CaniiHlli)r of Hnltti, Mb. 
b&saUtvd bom the Third Omn&n BdiUon, with NotM and 
A New and Serlaed BdlUon, 

By WILLIAM A. HAilMOND, M. D., 
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I ToL, 8to. 497 pp. ClaU^ «4.S0. 

"It is the duty of every physician to study the action of electricity, 
to become Acquainted with its value in therapeudcB, and to follow the 
Improvements tLst are l^ing mode in the opparatns for its application is 
meilicina, thnt he may be able to ohooM the one best adapted to the 
treatment of iudividuol case^, and to teat a remedy fairly and without 
prejudice, which already, especially in nervous diseases, has been Q»»d 
with the beet reaalta. and wtiicli promisee to yield an abundant harvett 
is A still broader domub."— /Vein Avlhar'i I'r^ate. 




" ThOM who do not read Gennsn *r« under great obUga^tmi 
ntrnmond. who hu giien them not only sn excetlcnt tranelntion of a most ez- 
n-IIent Torb, bat hu fpren ub mncb ralimblo InformatioD and nuny suggeadont 
from bis own peraonttl anperifnoe." — Mniieal RteorJ. 

" Dr. Merits MpTsr. of Berlin, hss been for more thui twenty years s laborioaa 
and cOQBcientiouB Btudenl of the appUcadon of electric^ity to pncticid medidne, 
and the rraolu of bii libors are given in Ibis volume. Dr. Hammond, in making 
a trsnilstion of the (bird Oennan edition, bu done ■ ml service to tha profesrion 
of this oouDtry ind of Great Briuin. Plainly and concisely written, and simply 
and dearlv Rrrantied. it contains just vhal the pbyiloian wants to know on the 
gnbject."— .V. T. .Wnlienl Jounal. 

" It !■ destined to fiU a want loDg felt by phyMcions in thli oountry."— vfimnui 
0/ OUtflria. 
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NIEMEYER. 
A Text-Book of Practical Medicine. 

Wit/t Particular Jieference to Physiology and Patho- 
logical Anatomy. 

TrnnalAUd from tlxa Eifbtb Oei-man EdiUon, I37 ipaolal permiaalon of 
the AuUkoi. 



CHABLES E. HACKLET, M. D., 

One of Ilie PhTnlcUns lo UiB Upw Tort Hotnlli] ; ona of the Surgmni lo (bs Now To* E«« 
ud Ear luanouy : FeUon of tbe NeH Tort AutleiDj' of Umlldua, etc 

BcrtiBd SdltiDD. 3 toU., 8va. 1,S2B pp. Cloth, $9.00 ; Shaap, tll.OO. 

Tbo author nndertakes, first, to give a picture of disuHBB wbioh abflll 
be as lifelike and faitlifu] to nature as possible, iiiat«ad of beijig a mere 
tbeoretical scheme ; secoDillf , so to utilize tbo mora recent advoncea 
of patbolo^oal anatomj, physiology, and phyaiological oheiuistry, as to 
furnish a clearer insight into th« varione processes of disease. 

The work has mot with tbe most Sattsrlag reoeptioo and deserved 
Buocess ; has been adopted as a text-book in many of the medical oollegea 
t>oth in this country and in Eurujie; and has received the very highest 
enoomiums from tbe medical and secular press. 

"It U c 
originality. "- 

"lis author is learned in medical literature; be hu arranged bis ouiterials 
with care and judgmcut, and hu tbougbt otgt thorn." — The Lanctt, 

"As n full, systi^matic, and tboroughly practical guido for tbe student and 
pbyiioiau, it ia not eicellwi by any simiiar treatise in any language." — Applelont' 

" The author ia an aooomplishcd pathologiBt and practical pbysioian ; he is not 
ouly capable of appiednting the new diacovorica. nhiob duriug tbe last tea yisars 
have beeo unusually uumeroua aud important ia soientiSe and practical medicine, 
but, by his clinical eiperii^nce, ho Can put these oeir Tiews to a practical test, and 
give judgment regardiug t^xQmy—Jiii'iburph MedicaJ Jotimal, 

" From its general excellence, wc are disposed to think that it will soon take 
its place among tbe recognized text-booka." — Ameriean Quarlcrig Journal of 
Mtaieal Satneei. 

"The first Inquiry in this country regordmg a Oerman book generally is, 'Is 
it a work of practical value t " Without stopping to coasider the justocss of the 
American idea of the ' practical,' we can unhesitatiogly answer, ' It is I ' " — JVin> 
York JfedUal Journal. 

" The author bas the power of sifting the tares from the wheat — a matter of 
the greatest importance in a text-book for sludeota." — British Medical Jrmmal. 

" Whatever eiaited opinion our countryman may hate of the author's talents 
of obserratioD and his practical good sense, his teit-book will not disappdnt 
them, while those who are so uufortLtnate as lo know him only by name, have la 
•tore a rich treat," — .Vru York MeJieal Rtcord 
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NEUMANN. 
Hand-Book of Skin Diseases. 



By LDCICS D. BULKLET, A. M., M. D., 
BBi»onlotheNowTorkniepena«fT,Dnp»rtmoDtofVuncr™Unil9Wn D1«biipb; A 
llBl lotto Skin Clinic n( thBCiiHEBO of PhjilcLmnt pod Snrgemm. Ntw Turk; 
berol tbs New York DennatoloKltat Soclct}, «l&, ulc. 

1 vol., Sto. Abint 4S0 pftgM ud es Waodonti. Cloth, *4.00. 




Seotloa or akta team \ bald bend, 
mnnn nrika secoad onlf la Hebn, whn^r ■»ltliirl be win for mniij jfMt. 
nuj bo oomlrtlrai »« a fclr oiponent of llio Qermno practice of Drtmilolo- 
k 1b BbDndBBll; llladrstcd wlUi pkilei of Iho blelotojn sbA ptihoiasj of tbc 
inBlBUr hu endsBTored. br miwnB otaoXat from Frencb. EngltBb.ind Amcri- 
lo luks Ibe work Tslnible to the iisdsnt aa trell u to tbe prscItiloDsr. 



"ItH«WDrltirblch 



mrtlly rscomranHl (o mj' cl«B8 of «I 



van] OQlIf bteniii^ the pAV 



"I know Ittoba* aood boo^ and Iiminn thai It la wall tranilatsd; and 
tVSits lo ilnd it illnitialAd bj nhiCDCO to Ihs tI<v« d( co-liboren la tbe e« 
Sratmai miicn. 

"So complete BB Co renderllaiDOttiiMfDlboDkDf nfemuw."— 7. McOOB 

"Tbsra cerulnly lapn woil: Bitaat which duala bo ihorooehly with the 
Anatnmr or the Skin u doa Ihli band-book."— JT. K MtMeelBKeri. 

" Tlis ail|[lDa1 notes br Dr. Bnlklej are reij pneticat. and are an Importar 
tfaBteiL ■ ■ ■ IanilclpaletDrIlawldeeliCDlUion."~iailiU OvrltH, Softon 

" 1 han already iwiee onreaBSd mj bvanUe opinion of tbc book In pr 
glad that 11 la given to the poBlie at la<t."— J'onut C. Whttt, Botlon. 

"More than twojearsago we noticed Dr. Netimann'a admirable work li 

lo BngUah Mad*™."— i>oeH«o«*r. 
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^' NEPTEL. 

GalvanO-TherapeuticS. The Physiological and 

Therapeutical Action of the Galvanic Current upon 
the Acoustic^ Optic, SympcUhetiCy and Pnewmogastric 

Nerves. 

By WILLIAM B. NISFTEL. 
1 vol., 12mo. 161 pp. Cloth, $1.60. 
This book has been published at the request of several anral sur- 
geons and other professional gentlemen, and is a valuable treatise on 
the subjects of which it treats. Its author, formerly visiting physician 
to the largest hospital of St. Petersburg, has had the very best facili- 
ties for investigation. 

** This little work shows, as far as it goes, ^11 knowledge of what has been 
doDe on the subjects treated of, and the author's practiciu acquaintance with 
them." — New York Medical Journal, " 

** Those who use electricity should get this work, and those who do not 
should peruse it to learn that there is one more therapeutical agent that they 
could and should possess." — TA« Medical Invesiigaior, 

NIO-HTINO-ALK 

Notes on Nursing; WhatUiSymdwhatUisnot. 

By FLORENCE NIGHTINGALE. 
1 ToL, 12ino. 140 pp. Cloth, 75 eenti. 
Every-day sanitary knowledge, or the knowledge of nursing, or, in 
other words, of how to put the constitution in such a state as that it will 
have no disease or that it can recover from disease, takes a higher place. 
It is recognized as the knowledge which every one ought to have— dis- 
tinct from medical knowledge, which only a profession can have. 

PEREIRA, 

Dr. Pereiras Elements of Materia 

Medica and Therapeu^tics. Abridged and adapted 
for the Use of Medical and Pharmaceutical Practi- 
tioners and StudeniSy ami comprising all tJie Medi- 
cines of the British Pharmacopoday with such others 
as are frequently ordered in PrescriptionSy or re- 
quired by the Physician. 

Edited by ROBERT BENTLEY and THEOPHILUS REDWOOD. 

Hew Edition. Brought down to 1872. 1 vol., Boyal 8vo. Cloth, $7.00; 

Sheep, $8.00. 
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PEASLEE. 

Ovarian Tumors ; TMr Pathology, Diagnosis, 
a/nd Treatment, with reference especially to Ovariotomy. 

By E. R. PEASLEE, M. D., ^ 

Professor of Disesses of Women In Dartmoath Colleffe; one of the Gonsnlting PhysldAns to 
the New York State Woman^s Hospital ; formenV Professor of Obstetrics and Diseases of 
Women In the New York Medical College ; Ciorrespondlng Member of the Obstetrical 
Society of BerUn, eta 

1 Tol., 8to. ninitrated with many Woodouti , and a Steel Engraving of Dr. 
£. XoDowall, the " Father of Ovariotomy." Priee, Cloth, $5.00. 

This yalnable work, embracing the results of many years of sucoassftil experience in the 
department of which it treats, wiU prove most acceptable to the entire profession ; while the 
high standing of the author and his knowledge of the subject combine to make the book the 
best in the language. It is divided into two parts : the first treating of Ovarian Tumors, their 
anatomy, pathology, diagnosis, and treatment, except by extirpation ; the second of Ovariot- 
omy, its history and statistics, and of the operation. Fully illustrated, and abounding with 
infonnation the result of a prolonged study of the subject, the work should be in the hands of 
every physician in the country. 

The following are some of the opinions of the press, at home and abroad, of this great 
work, which has been Justly styled, by an eminent critic, *' ths matt complete medical moruh 
graph on a prcusUcal tutject overproduced in thie country.'^ 

" His opinloiy upon what others have advised are clearly set forth, and are as interesting 
and Important as are the propositions he has himself to advance ; while there are a freshness, 
a vigor, an authority about his writing, which great practical knowledge alone can confer.** — 
The Lancet. 

**Both Wells^s and Peaslee^s works will be received with the respect due to the groat repu- 
tation and skill of their authors. Both exist not only as masters of their art, but as dear and 
graoeftil writers. In either work the student and practitloDer will find the fhiits of rich exi>e- 
rienoe, of earnest thought, and of steady, well-baumced Judgment. As England is proud of 
Wells, so may .^bnerica well be proud of Peaslee, and the great worid of science may oe proud 
of both.**— JHMsA Medical Journal 

'*This is an excellent work, and does great credit to the industry, ability, science, and 
learning of Dr. Peaslee. Few works issue from the medical press so complete, so exhaustive- 
ly learned, so imbued with a practical tone, without losing other substantial good qualities.** 
— Edinburgh Medical Journal. 

** In closing our review of this work, we cannot avoid again expressing our appreciation of 
the thorough study, the careftil and honest statements, and candia spirit which characterize it 
For the use of the student tee should gite the preference to Dr. Peaelee'e tcort, not only 
from its compUteneeSy but from its more meOCodtcal arrangement.^'' — American Journal 
qf Medical Sciences. 

** Dr. Peaslee brings to the work a thoroughness of study, a fbmillarlty with the whole 
field of histology, physiology, pathology, and practical gynecology, not excelled, perhaps, by 
those of any man who ever ptprforms the operation.*^ — Medical Record. 

**■ If we were to select a single word to express what we regard as the highest excellence of 
this book, it would bo its thorouahness.''^ — Xew York Medical Journal. 

** We deem its careftil perusal indispensable to all who would treat ovarian tumors with a 
good conscience.** — American Journal qf Obstetrics. 

^ It shows prodigal industry, and embodies within Its five hundred and odd pages prettv 
much all that seems worth knowing on the subject of ovarian diseases.** — Philadelphia Meill- 
eal Times. 

^ Great thoroughness is shown in Dr. Pcaslee*8 treatment of all the details of this very ad- 
mirable work.** — Smton Medical and Surgical Journal. 

'^Itis a necessity to every surgeon who expects to treat this disease.**— Z<<ttre»irortA 
Medical Derald. 

** Indispensable to the American student of gynaecology.** — Paoifie Medical and Surgical 
Journal. 

** There is not a doubtftil point that could occur to any one that is not explsine<l and an- 
swered in the most satisfactory manner.'* — Virginia Clinical lUcord. 

'^ The work is one the profession should prize ; one that every earnest practitioner should 
possess.** — Georgia Medical Companion. 

" Dr. Peaslee has achieved a success, and the work is one which no practical surguon can 
aflbrd to be without.*' — Medical Investigator. 
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SAYRE. 

A Practical Manual on the Treatment 

of Cluh-Foot. 

By LEWIS A. SAYRE, M. D., 

Prof^68or of Orthopedic Surgery in BeOevne Hospital Medical College ; Surgeon to BelleTiie 
* and Charity HospitaU, etc. 

1 ToL, 12mo. Hew and Enlarged Edition. Qoth. 

*' The object of this work is to convey, in as concise a manner as possible, 
all the practical information and instruction necessary to enable the general 
practitioner to apply that plan of treatment which has been so successful in my 
own hands." — Preface, 

**■ The book will Terr well satiBty the wants of the mi^|ority of general practitionera, ftir 
whose use, as stated, it is intended/'— JVato York Medical Journal. 

SMITH, 

On Foods. 

By EDWARD SMITH, M. D., LL. B., F. R. S., 

Fellow of the Boyal College of Physicians of London, etc., eto. 

1 ToL, I2mo. Cloth. Prioe, $1.75. 

Since the issue of the author's work on " Practical Dietary," he has 
felt the want of another, which would embrace all the generally-known 
and less-known foods, and contain the latest scientific knowledge re- 
specting them. The present volume is intended to meet this want, and 
will be found useful for reference, to both scientific and general read- 
ers. The author extends the ordinary view of foods, and includes 
water and air, since they are important both in their food and sanitary 
aspects. 

STROUD. 

The Physical Cause of the Death of 

Christy and its Relations to the Principles and Proxy 
tice of Chi^istianity. 

By WILLIAM STROUD, M. D. 

With a Letter on the Saliject, 

By Sir JAMES Y. SIMPSON, Bart.,M.D. 

1 TOl., 12ino. 422 pp. Cloth, $2.00. 

This important and remarkable book is, in its own place, a masterpiece, and 
will be considered as a standard work for many years to come. 

The principal point insisted npon is, that the death of Christ was caused by rapture or lacer- 
ation of the heart. Sir James Y. Simpson, who had read the author's treatise ana various com- 
ments on it, expressed himself very positively in Ikvorof the views nudntained by Dr. Stroud. ' 
—Ptpeholoffical Jowmal, 
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SIMPSON. 

The Posthumous Works of Sir James 

Young Sm^oriy JBart.^ M, D, In Three Voltimes. 
Volume L — Selected Obstetrical and QynCecological Works of 

Sir James Y. ffimpaon, Bart, M. D., D. G. L., late Professor of Midwifery 
in the University of £dinbui*gh. Containing the substance of his Lect- 
ures on Midwifery. Edited by J. Watt Black, A. M., M. D., Member of 
the RoyiA College of Physicians, London ; Physician- Accoucheur to Char- 
ing Cross Hospital, London ; and Lecturer on Midwifery and Diseases of 
Women and Children in the Hospital School of Medicine. 

1toL,8to. 852 pp. Cl0Ui,$8.OO. 

This volume oontains all the more important of the contribations of 
Sir James Y. Simpson to the study of obstetrics and diseases of women, 
with the exception of his clinical lectures on the latter subject, which 
will shortly appear in a separate volume. This first volume oontains 
many of the papers reprinted from his Obstetric Memoirs and Contri- 
butions, and also his Lecture Notes, now published for the first time, 
containing the substance of the practical part of his course of mid- 
wifery. It is a volume of great interest to the profession, and a fitting 
memorial of its renowned and talented author. 

» To many of our readers, doabOeao, the chief of the papers It contains are ftmillar. To 
others, although probably they may be aware that Sir James Simpson has written on the snb- 
Jeete, the papers tiiemselTes wUl be new and fresh. To the first class we wonld reoommemd 
this edition of Sir James Simpson^s works, as a ralnable Tohmie of reference; to the latter, as 
a collection of the works of a great master and Improver of his art, the stady of which cannot 
fUl to make them better prep«ed to meet and overcome its difltoolties.**— ifscfioai TVmes and 
OoMtU, 

Volume n. — AruBsthesia^ Hospitalism^ etc. Edited by Sir 
Waltib Simpson, Bart. 

iTol., 8vo. 660 pp. Cloth, $8.00. 

^ We say of this, as of the first vohmie, that it should find a jdace on the table of every 
practitioner: for, though it is patchwork, each piece may be picked oat and stadiad with pleaa- 
ore and peotV^—TheLancti {London). 

Volume IIL — JTie Diseases of Women. Edited by Alex. Simp- 
son, M. D., Professor of Midwifery m the UniTersity of Edinburgh. 

1 vol., 8to. Cloth, $8.00. 
One of the best worics on the sul^Ject extant Of inestimable value to every pl^sldan. 

SWETT. 

A Treatise on the Diseases of the Chest. 

Being a Course of Lectures ddioered at the New 
York Hospital. 

By JOHN A. SWETT, M. D., 

Fktktesor of the Instttntes and Fraotloe of Medidne in the New York University ; Fhsrsioian 
to the New York Hospital ; Member of the New York Pathological Society. 

1y61.9 8to. 687 pp. $8.60. 

Embodied fen this vohmie of leotores is the ejcperlenee of ten years in hoq>ital and prtvsto 
practice. 
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SGHHOEDER 

A Manual of Midwifery, induing the 

Patholoffy of Pregnancy amd the Puerperal State. 
By Dr. KARL 80HR0EDER. 

PioflMSor of Midwi&iy and Director of the Lytng-in Instttation in the XTniyenlty of EriangOB. 
Translated from, the Third German Kdltlon, 

By 0HA8. H. CARTER, B. A., M. D^ B. 8. Lond., 

Member of the Boyal Collage of Phyilotans, London, and Phyrioian Aoeoadiear to St 6eorge*a, 

Hanover Square, Dispensaxy. 

With Twenty-fix Engravixigs on Wood. 1 toL, Svo. Cloth. 

** The translator feels that no apology is needed in offering to the profession a translation 
of Schroeder's Manual of Midwifery. The work is well known in Germany and extensively 
used as a text-book ; it has already reached a third edition within the short space of two years. 
It is hoped that the present translation will meet the want, long felt in this country, of a man- 
ual of midwifery emoradng the latest sdentiJSc researches on the subject^ 

TILT. 

A Hand-Book of Uterine Therapeu- 
tics and of Diseasea of Women, 

By EDWARD JOHN TILT, M. D., 

Member of the Boval College of Physicians ; Gonsultlng Physician to the Farringdon General 
Dispensary ; Fellow of the Soyal Medical and Chimrgical Society, and of seyeral Brittoh 
and foreign societies. 

1 vol., 8to. 846 pp. Cloth, $8.50. 

Second American edition, thoroughly revised and amended. 

» In givlnff the result of his labors to the profession the author has done a great work. Oar 
readers will find its pages very interesting, and, at the end of their task, will feel gratefhl to 
the author for many very valuable suggestions as to the treatment of uterine disuses.**— 7^ 
Lancet. 

'^ Dr. Tilths ^ Hand-Book of Uterine Therq)euti<» * supplies a want which has often been 
telt. ... It may, therefore, be read not only with pleasure and instruction, but win also be 
found very useml as a book of reference.^' — Ths Jfsaioal Mirror. 

^ Second to none on the therapeutics of uterine disease.^— «/bttr»a< t^ ObsUtria. 

VAN BUREN. 

Lectures upon Diseases of the Rectum. 

Delivered at the BeUemie Hospital Medical College. 
Session of 1869-'70. 

By W. a VAN BUREN, M. D., 

Professor of the Principles of Suivery with Diseases of the Genito-Urlnary Organs, etc., in the 
Bellevue Uospital Medical CoOege ; one of the Consulting Surgeons of the New York Hoa- 
pltal, of the Bellevue Hospital ; Member of the New York Academy of Medidne, of the 
Pathological Society of New York, ete., etc 

1 vol., 12mo. 184 pp. Cloth, $1.00. 

" It seems hardly necessary to more than mention the name of the author of this admirable 
little volume in order to Insure the character of his book. No one in this country has enjoyed 
greater advantages, and had a more extensive field of observation in this spedalty, than Dr. 
van Buren, and no one has paid the same amount of attention to the subject . . . Here is the 
experience of years summea up and given to the professional world in a plain and practical 
manner." — PsycKoloQiccU Journal. 
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VOO-EL. 

A Practical Treatise on the Diseases 

of Children. Second American^ from the Fourth 
Gemum £dition. Illustrated hy Sia IMhogrwphio 
Platea. 

By ALFRED VOGEL, M. D., 

PMftnor of GBniotl MedidM In the Univenlty of Dorpat, BumIa. 
TBAKBLA.TED AND EDITED BT 

H. RAPHAEL, M. D., 

Lite HooM SoigeoQ to BeOafTiM Hospital; Fhyildua to the Eeetem Dlepenaary ft>r the TTJimirti 

of Children, ete^ ete. 

1 ToL, Sto. 611 pp. Cloth, t4.60. 

The work is well np to the present state of pathological knowledge ; 
complete without nnneoessarj prolixity; its symptomatology accnrate, 
evidently the result of careful observation of a competent and experi- 
enced clinical practitioner. The diagnosis and differential relations of 
diseases to each other are accurately described, and the therapeutics 
judicious and discriminating. All polypharmacy is discarded, and only 
the remedies which appeared useful to the author commended. 

It contains much that must gain for it the merited praise of all im- 
partial judges, and prove it to be an invaluable text-book for the stu- 
dent and practitioner, and a safe and useful guide in the difficult but all- 
important department of Pffidiatrica. 

" Rapidly passing to a fourth edition in Oermany, and translated into three 
other languages, America now has the credit of presenting the first English ver- 
sion of a book which must take a prominent, if not the leading, position among 
works devoted to this class of disease/* — N, T, Medical JoumaL 

'* The profession of this country are under many obligations to Dr. Raphael 
for bringing, as he has done, tiiis truly valuable work to their notice." — lUdieal 
Rxord, 

• 

^Tbe translator has been more than ordlnarOy successful, and his labors 
have resulted in what, in every sense, is a valuable contribution to medica* 
science.** — Ptydioiogieal JoumaL 

^ We do not know of a compact text-book on the diseases of children more 
complete, more comprehensive, more replete with practical remarks and scientific 
facts, more in keeping with the development of modem medicine, and more 
worthy of the attention of the nrofession, than that which has been the subject 
of our remarks.**— J(>vrmi/ of ObtUhim, 
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WALTON. 

The Mineral Springs of the United 

States and Canada^ wUh Analyses amd Notes on the 
Prominent Spas of Ev/rope^ amd a List of Seorside 
Resorts. 

By GEORGE E. WALTON, M. D., 

Lecturer on Materia Medica io the Miami Medical GoDeg^e, Cindnnatl. 

1 vol., 12mo. 890 pftgat, with Maps. Moo, $8.00. 

The author has given the analyses of all the springs in this country and 
those of the principal European spas, reduced to a uniform standard of 
one wine-pint, so that they may readily he compared. He has arranged 
the springs of America and Europe in seven distinct classes, and de- 
scrihed the diseases to which mineral waters are adapted, with refer- 
ences to the class of waters applicable to the treatment, and the pecul- 
iar characteristics of each spring as near as known are given — also, the 
location, mode of access, and post-office address of every spring are men- 
tioned. In addition, he has described the various kinds of baths and 
the appropriate use of them in the treatment of disease. 

" In this volume the author has endeavored to arrange all the known facts 
concerning mineral waters, in such a manner that they shall be readily acces- 
sible. For this purpose be has consulted the best European authors, their con- 
clusions being drawn from hundreds of years of laborious investigation of the 
spas of Germany, France, Switsscrland, and Italy. It has been interesting^ in 
the course of this study, to note how closely the conclusions drawn by them 
concerning the action of different classes of waters agree with the observations 
made at springs in this country, independent of any knowledge of foreign re- 
search. The portion relating to the springs of the United States is the result 
of a selection of credible evidence regarding them, gained by correspondence 
and personal observation." — ExtraHfrcm Prtfact, 

UinYXBsrrT or YnonnA, Jwm 9, 18T8. 

t 
Gentlemkn : I have received by mail a copy of Dr. Walton^s work on the 

IGneral Springs of the United States and Canada. Be pleased to accept my 
thanks for a work which I have been eagerly looking for ever since I had the 
pleasure of meeting the author in the summer of 1871. He satisfied me that 
he was well qualified to write a reliable work on this subject, and I doubt not 
be has met my expectations. Such a work was greatly needed, and, if offered 
for sale at the principal mineral springs of the country, will, I believe, com- 
mand a ready sale. Very respectfully yours, 

J. L. Cabell, M. D. 
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WELLS. 

Diseases of the Ovaries ; itu^ Diagruma 

cmd Treatment. 

By T. SPENCER WELLS, 

Fellow and Member of Cknmdl of the Bo^ College of Suiseons of EngliDd ; Honoruy FeUow 
of the SLing and Qneen's College of Fhysiciana in Ireland; Surgeon tn Ordinaiy to tiie 
Qoeen^s Hoosehold; Burgeon to the Samaritan Hoepital for Women; Member of the Im- 
perial Society of Surgery of Paris, of the Medical Sodetr of Paris, and of the Medical Soci- 
ety of Sweden ; Honorary Member of the Boval Society of Medical and Natural Bdenoe 
of Bmsaelfl, and of the Medical Sodetiee of Peeth and HeUnglbra; Honorary FeUow of 
the Obstetrical Bodetiea of Berlin and Leipzig. 

1 vol., 8to. 478 pp. nivstrated. doth, Priee, $4.60. 

In 1866 the author issued a yelume containing reports of one hundred and 
fourteen cases of OTariotomj, which was little more than a simple record of 
facts. The book was soon out of print, and, though repeatedly asked for a 
new edition, the author was unable to do more than prepare papers for the 
Rojal Medical and Chirurgioal Society, as series after series of a hundred oases 
accumulated. On the completion of five hundred cases he embodied the results 
in the present volume, an entirely new work, for the student and practitioner, 
and trusts it may prove acceptable to them and useful to suffering women. 

" Arrangements have been made for the publication of this volume in Lon- 
don on the day of its publication in New York/* French and German transla- 
tions are already in press. 

WAO-NER 

A Hand-book of Chemical Tech- 

nology. 

By RUDOLPH WAGNER, Ph. D., 

Proftasor of CSiemloal Technology at the Univeraity of Wortibarg' 

TmislAted and edited, from, the ei^hih Qerman edition, with extensive 

additions. 

By WILLIAM CR00KE8, F. R. 8. 

With 886 ninitrationi. 1 toL, 8to. 761 psgat. Oloth, $6.00. 

Under the head of MetaDnrglo Ghemlatry, the latest methods of preparing Iron. Cobalt, 
Nickel, Copper, Copper Salts, Lead and Tin, and their Salta, Bismuth, Zino, 29no Salts, Oad- 
miimi. Antimony, Arsenio, Meroory, Platinom. Bilyer, Gold, Mannnatea, Aluminum, and 
Magnesimn. are 'described. The rarioos appHcsaons of the Yoltalo Oorrent to Electro-Metal- 
lurgy fbUow nnder this division. The preparation of Potash and Soda Salts, the mannfactore 
of Dolphurio Add, and the reoorery of Bulphor from Soda Waste, of ooorse ooonpy prominent 
places in the consideration of ohenucal msnolkotares. It is diffleolt to orer-esttmate the mer- 
cantile yalne of Mond*s process, as well as the many new and important applications of Bisul- 
phide of Osrboa The manofhctnre of So«p will be found to tncmde mncn detail The Tech- 
nolooT of Olass, Stone-ware. Umes^uid Mortars, wiU present much of interest to the BuUder 
and J&igineer. The Technology of vegetable Fibres has been considered to include the preo- 
aration of Flax, Hemp. Cotton, as well as Paper-making; while the appUoations of Y egetsbU 
Prodncto will be found to Inchide Sugar-boiling, Wine and Beer Brewing, the Dlstillaaon of 
Spirits, the Baking of Bread, the Prepantion of Vinegar, the Preserratlon of Wood, etc 

Dr. Wagner gives much informstion in reforence to the production of Potash ftxxn Sugar* 
residues. The use of Batyta Salts is also ftilly described, as well as the preparation of Sucar 
ftom Beet-roots. Tanning, the Preservation of Meat, Milk, etc, the Prepaiiition of PhospSo- 
ms and Animal Charcoal, are considered as belonging to the Technology of Animal Products. 
The Preparation of Materials for Dyeing has necessarily required much space ; while the final 
sections of the book have been devoted to the Technology of Heating and Illumination. 
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On Puerperal Diseases- Climcal Lectures delivered at 
Bellevae Hospital By Fordtci Barkkb, M. D., Clinical Professor of Mid- 
wifery and Diseases of Women in the Bellevae Hospital Medical CJoUege ; 
Obstetric Physician to Bellevue Hospital; Ck>nBalting Physician to the 
New York State Woman's Hospital, and to the New York Stote Hospital 
for Diseases of the Nervous System ; Honorary Member of the Edinburgh 
Obstetrical Society, etc., etc. 

A course of lectures vshuble sUke to the student sad the prtctitioner. 

Hand-Book of the Histologry and Histo- 
chemistry of Man. By Dr. Hxim&ioh Fret, of Zurich. Illustrated with 
600 Woodcuts. 

Clinical liectures on Diseases of the 

Nervous System. Delivered at the Bellevue Hospital Medical Gollege, by 
Wm. a. Hammond, M. D. Edited, with Notes, by T. M. B. Cross, M. D. 

Acne ; its Pathology, Etiology, Prognosis, and Treatment By L. Djjvcax 
BnLKLKT, A. M., M. D., New York Hospital 

A monograph of ebont seventy pages, UliiBtnited, founded on an analysis of two himdnd 
of various fimns of aone. 
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Students and Physicians. By Dr. John Stixnir. 

Diseases of the Nerves and Spinal Cord* 

By Dr. H. Charlton Bastian. 

Chauveau's Comparative Anatomy of 

the Domesticated Animals. Edited by Gnobgi Flemino, F. R. O. S^ M. 
A. L 1 YoL 8yo, with 460 Dlustrations. 

On Surg^ical Diseases of the Male Oeni- 

to-Urinary Organs, mduding Syphilis. By W. H. Van Burin, IL D., and 
Edward L. Ertis, M. D. 
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